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At the HEART of your Orthoptic Practice 


The Versatile AO Troposcope 


The AO Troposcope forms the basis of 
instrumentation in modern orthoptic 
practice. This one instrument permits 
accurate objective and subjective diag- 
nosis of most binocular dysfunctions to- 
gether with their anomalous sensory mani- 
festations. The only major amblyoscope 
designed and manufactured in the United 
States, it now has been modified to in- 
crease the convergence prismatic range at 
lower interpulliary convergence distances. 
For instance, at 42 mm PD, the total con- 
vergence for both eyes has been increased 
from 36 to 60. 


It allows accurate measurement of lateral, 
vertical and cyclo deviations and tests for 
the presence or absence of anomalous 
correspondence. Oscillating mirrors and 
brilliant illumination make the Tropo- 
scope indispensable in promoting 
simultaneous binocular vision and the 
establishment of fusion. 


Low vertical construction permits posi- 
tioning small children comfortably to the 
viewing system facilitating concentration 
during treatment. The technician operates 
the instrument from one sitting position 
with all controls conveniently located. 
Durable light-weight materials guarantee 
years of service. New Troposcope Slide 
Set included. An excellent basic group 
consisting of 10 pairs of proven, selected 
slides. Ask your AO Representative or 
Supplier about the AO Troposcope. 


| @ 
| ~ 
oe 
\ 
| 
: 
cOMPAN*® 
INSTRUMENT pivision: purFALO 15, NEW yorK 


TABLE OF CONTENTS 


PAGE 
SYMPOSIUM: PLEOPTICS IN THE TREATMENT OF STRABISMUS 
HERMANN M. Burian, M.D. 
Il. PatrHopHysioLoGy or AMBLYOPIA: DIAGNOSTIC AND 
THERAPEUTIC PRINCIPLES OF PLEOPTICS .............-----------22-00e-00e00-- 7 
GUNTER K. von NoorpDEN 
III. OsservATIONS ON PLEOPTIC DIAGNOSIS AND TREATMENT ............ 17 
GERALDINE WILSON 
Hersert M. Karzin, M.D. 
IV. Curnican Resutts wirH ActivE AMBLYOPIA TREATMENT ........-- 28 


James E. Mitier, M.D. 
Lisa Crisis, M.D. 


TREATMENT OF AMBLYOPES WITH CENTRAL AND 
Nancy M. CapospiaNnco 


HERMANN M. Burian, M.D. 
PLEOPTICS AT THE New York Eye AND Ear INFIRMARY ...........-.-------------------- 55 
Bruno S. Priesttey, M.D. 


LoutsA Wetrts KRAMER 


Two New Optica. INsTRUMENTs: BINOCULAR TRAINER AND 
ALEATHA TIBBS 


CONVERGENCE INSUFFICIENCY AND FOVEAL FUSION ...............--.-----ee-eeee0ee-0+e 80 
Heten A. Cason 


MANN TECHNIQUE IN CONVERGENCE DEFICIENCY 82 
B. Evetyn Taytor, R.N. 


REFRACTION IN RELATION TO STRABISMUS ..........------ce-coeccceccecenceceecceecececececees 86 
D. Roperr ALPertT, M.D. 


ILLUMINATION AND ITS RELATIONSHIP TO VISUAL ACUITY AND 
OCULOMOTOR FUNCTION 
Part I. THe Puysio_ocy oF Vision, SOME Basic CONCEPTS .......... 92 
RutH WAHLGREN Dumke, B.S. 


Part II. ILLUMINATION AND VISUAL ACUITY .........--------------------------- 98 
Donna G. LockxHarr, B.A. 


N. LeRoy Wurire, B.S. 


‘OLE OF SUPPRESSION AND RELATIVE ACCOMMODATION IN 
Mary Everist KRAMER 


{ 
D 


TABLE OF CONTENTS (Continued ) 


CLINICAL EXPERIENCE WITH ISOFILLUROPHATE AS AN AID IN 
Bossie Davis, B.S. 


Joun E. M.D. 


118 
Puitie Knapp, M.D. 
SALLY Moore 


OrtHoptTic TRAINING—How LonG? ..................--------- 
ANDREW DE RoettrH. M.D. 


Cuarwes L. Gates. M.D. 


CATHERINE T. Lunn. R.N.. O.T. 
Some Unusuat or 


J. Lawton Smiru, M.D. 


ETIOLOGY OF ORTHOPTIC CASES. 143 
Mary WacKERHAGEN, O.T. 
THE MANAGEMENT OF HETEROTROPIA IN THE YOUNG CHILD = 147 
BarBaRA M. SImmons 
EDITORIALS 
THe AMERICAN OrtHOopPTIC JOURNAL’s TENTH BIRTHDAY .................... 165 
Ortuoptics: THe Last DECADE AND THE NEXT .............--2-cecceceeeeeeee-- 166 
Tue Basic OrtHopric CouRSE .......................... 
EXAMINATION FOR OrTHOPTIC TECHNICIANS .... 
DEVELOPMENT OF ORTHOPTICS. 168 
COMMITTEES OF THE AMERICAN OrRTHOPTIC COUNCIL. ............. oe 170 
AMERICAN ASSOCIATION OF OrTHOPTIC TECHNICIANS—1960 _............. bs 170 


REGIONAL MEETINGS OF THE AMERICAN ASSOCIATION OF ORTHOPTIC 


COMMITTEES OF THE AMERICAN ASSOCIATION OF ORTHOPTIC 


Roster oF ACTIVE MEMBERSHIP OF AMERICAN ASSOCIATION OF 


Published by the American Academy of Ophthalmology and Otolaryngology, 15 Second 
St., S. W., Rochester, Minnesota, and printed by the Whiting Press, Inc., 311 Second Ave.. 
N. W., Rochester, Minnesota. 


ABSTRACTS OF OPHTHALMIC LITERATURE ..................... 


Symposium: Pleoptics in the Treatment of Strabismus 
I 


INTRODUCTORY REMARKS 


HERMANN M. Burian, M.D. 
IOWA CITY. IOWA 


AmMoNG the more exciting recent 
developments in the field of ophthal- 
mology, and more particularly in the 
field of the neuromuscular anomalies 
of the eyes, is the development of 
what has come to be known as pleop- 
tics (coined from the Greek pleon, 
meaning full, more, increased). This 
term refers to the active treatment of 
functional amblyopia. 

It has been evident to all of us who 
have been engaged in the treatment 
of amblyopia that occlusion of the 
fixating eye is not the essence of the 
treatment, but rather that it is only 
the negative aspect of the treatment, 
the positive side of which is to force 
the patient to use his amblyopic eye. 
| have for a good many years empha- 
sized this obvious fact, which was, 
however, often neglected by ophthal- 
mologists and even more by the chil- 
dren’s parents, who frequently tend to 
warn the child not to use the weaker 
eye. Various kinds of visual tasks 
have been devised from time to time 
to aid in the active treatment of am- 
blyopia. We all remember the boon 
which television brought to us in this 
respect. 

But most exercises were applied 
more or less haphazardly, and it is a 
long way from these attempts to the 
elaborate, carefully planned systems 
which we know under the names of 
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Bangerter and Ciippers. The methods 
developed by these two schools, their 
different theoretical bases, the results 
achieved with them, and the difficul- 
ties arising from their application are 
still not very well known and under- 
stood in this country. This is why the 
American Orthoptic Council and the 
American Association of Orthoptic 
Technicians have chosen to select ple- 
optics as the topic of tonight’s sym- 
posium, which is, as it were, the 
starting gun of pleoptics in the United 
States. In addition, the work with 
facilitating drugs, such as strychnine, 
carried out by the school of Bietti, 
and some studies done in this country, 
more particularly in our laboratory 
at the State University of Iowa and 
in the St. Louis clinic, will also be 
discussed. 

Pleoptics has been developed with 
a particular view to the treatment of 
amblyopia with eccentric fixation. 
One of the tenets emphasized by those 
engaged in this work is that one 
should not occlude the fixating eye in 
such cases, because it would lead to 
reinforcement of the extramacular 
fixation. Certain reservations regard- 
ing this viewpoint will be made to- 
night, at least in one of the discus- 
sions. It should, however, not be 
forgotten that Chavasse was the first 
one to suggest in his forceful way that 
the eccentrically fixating amblyopic 
eye should be occluded, rather than 
the fixating eye. This suggestion 


5 


6 HERMANN M. BURIAN 


arose from Chavasse’s view that am- 
blyopia was a conditioned reflex—a 
view with which one may quarrel, as 
I for one do—but which, nonetheless, 
marked a turning point in the modern 
teaching on amblyopia. 


This symposium, as our former 
ones, is a cooperative effort of ophthal- 
mologists and orthoptists. Again as 
usual, we shall first attempt to set the 
stage for the clinical discussions by a 
consideration of the physiopathology 
of the condition. This will be done 
by Dr. Gunter von Noorden, who has 
been collaborating very closely and 
assiduously with me in our labora- 
tory. We will then hear from Miss 


Geraldine Wilson of New York. who 


will present the techniques and meth- 
ods of pleoptics which she has studied 
in Switzerland and Germany. Miss 
Wilson is among the first to apply 
them in this country. Next, Dr. 
James E. Miller will speak of his 
experiences with active amblyopic 
training and discuss some methods de- 
veloped in St. Louis. Last, but not 
least, Miss Nancy Capobianco, who 
as a former president of the American 
Association of Orthoptic Technicians 
needs no introduction, will report to 
us on her extensive experience with 
the treatment of amblyopia, acquired 
in the eye clinic in Rome, Italy, and 
fortified by prolonged visits both to 
Professor Ciippers and to Professor 
Bangerter. 
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PATHOPHYSIOLOGY OF AMBLYOPIA: DIAGNOSTIC 
AND THERAPEUTIC PRINCIPLES OF PLEOPTICS 


GuUNTER K. von 


IOWA CITY, IOWA 


Tue introduction of pleoptics to the 
armamentarium of those concerned 
with visual care rejuvenated interest 
in the nature of strabismic amblyopia 
and necessitated revision of certain 
concepts. It was, indeed, true that the 
development of pleoptic methods and 
their therapeutic application preceded 
the discovery of some hitherto un- 
known characteristics of amblyopia, a 
development which is by no means 
unique in the history of medical 
therapy. The magic fact that it works 
created sufficient curiosity to find out 
why, and in this paper I shall attempt 
to outline very briefly some of the 
recent views on amblyopia, followed 
by a discussion of the diagnostic and 
therapeutic principles on which ple- 
optics is based. 


PATHOPHYSIOLOGY OF AMBLYOPIA 


Strabismic amblyopia is a defect of 
visual acuity in one eye without vis- 
ible pathologic changes in the fundus 
or the refractive media. It occurs in 
patients with manifest strabismus, or 
a history of such. In most cases the 
decrease of visual acuity is reversible 
if attacked by appropriate means. 
The impairment is the result of long- 
lasting active inhibition of the macu- 
lar function of form vision in the 
course of an adaptive mechanism, to 
avoid diplopia or confusion. The var- 
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ious theories regarding the origin and 
seat of this functional defect were 
discussed at length before this group 
three years ago.’ It may suffice to 
state that the seat is most likely in 
the visual cortex, and that the inhi- 
bition is selective in nature, inasmuch 
as certain basic visual functions, such 
as light sense,** flicker fusion fre- 
quency,”® and visual acuity as meas- 
ured with objective methods'':** are 
less disturbed than the subjectively 
measured visual acuity, or are en- 
tirely normal. 


A term frequently used is ambly- 
opia ex anopsia, or amblyopia of dis- 
use. This term does not exactly apply 
to a condition which is the result of 
active inhibitory impulses. It would 
appear to be more correct to use this 
expression in connection with im- 
paired vision due to an uncorrected 
refractive error, or a high degree of 
anisometropia. Future investigations 
will be necessary to show whether 
inhibitory processes may not also be 
present in these conditions. 


In a third type of amblyopia, none 
of the aforementioned factors can be 
held responsible. This type never 
responds to treatment and differs in 
several aspects from strabismic am- 
blyopia, as will be pointed out later. 
Although the fundus appears normal, 
anatomic damage to the retinal per- 
ceptor system or optic pathway must 
be assumed to be present. The rela- 
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tively high incidence of retinal hem- 
orrhages in the newborn is of interest 
in this connection.. Kauffman'’ re- 
cently found the occurrence of retinal 
hemorrhages to be as high as 47 per 
cent in a group of babies delivered 
by high-forceps or mid-forceps. No 
hemorrhages were found in a group 
of babies delivered by cesarean sec- 
tion. It would appear from these 
figures that being born by use of high- 
forceps or mid-forceps is a_ rather 
traumatic experience, and a follow-up 
study in these children would be 
valuable to ascertain whether, and 
how frequently, organic amblyopia 
without evident anatomic macular 
impairment develops later in life. 


In tonight’s discussion strabismic 
amblyopia is the focus of attention, 
and we shall now analyze some of its 
characteristics. 

Pleoptics has stimulated new inter- 
est in an old observation that the 
amblyopic patient frequently recog- 
nizes singly presented optotypes with 
ease, whereas difficulties arise when 
the same symbols are presented in a 
row. Startling discrepancies in meas- 
urements of visual acuity are obtain- 
ed when such a patient is examined 
with the two methods. Furthermore, 
it can be observed in the course of 
pleoptic treatment, that visual acuity 
improves rapidly if tested with single 
“E” letters, while the results obtained 
with the Snellen chart may remain 
This phenomenon, which is 
known as “crowding” or “separation 
difficulty,” indicates that the recogni- 
tion of objects in amblyopia is de- 
pendent on their complexity in form. 
It also leads to the conclusion that 
there must exist a disturbance of 
higher cortical functions, similar to 
agnosia. 


poor. 


In the European literature, single 
“FE” visual acuity is frequently term- 
ed “angular” acuity, in contrast to 


results obtained with the Snellen 
chart, which are referred to as “corti- 
cal” acuity. Recognition is in every 
case a function of the brain, no matter 
how simple or complicated the object 
of recognition may be. We, therefore, 
object to the misleading contrasting of 
“angular” and “cortical” acuity, since 
this would imply that cortical func- 
tions are not involved in the recogni- 
tion of test letters. 

Ciippers believes that the “separa- 
tion difficulty” is created by a form of 
monocular diplopia or superimposition 
of letters because of simultaneous lo- 
calization in two visual directions, 
arising in the course of therapy of 
eccentric fixation. This view is sup- 
ported by his observation that hori- 
zontal rows of letters cannot be recog- 
nized, while letters in a_ vertical 
arrangement and of similar size can 
still be read. This behavior may hold 
true in certain cases. However, we 
were unable to confirm it regularly. 
Also, this theory does not explain the 
separation difficulty in patients with 
central fixation in whom a change of 
visual directions has not taken place. 
Investigations with the separation 
trainer, which was introduced by 
Bangerter,? may throw some light on 
the nature of crowding. This instru- 
ment offers also a promising thera- 
peutic approach to this interesting 
feature of amblyopia. 

As was stated, recent work has 
shown that functions other than form 
vision are less disturbed in the ambly- 
opic eye, or may even remain intact 
under certain conditions. Wald and 
Burian** have demonstrated that the 
threshold of light recognition is es- 
sentially normal in the dark adapted 
amblyopic eye. Unsteady and jerky 
fixation is present in amblyopic eyes 
under conditions of ordinary lighting. 
This was shown by Mackensen'®'* 
with an_ electro - ophthalmographic 
method and was confirmed by us.” 
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But we were also able to demon- 
strate that in many amblyopic eyes 
complete recovery of the unsteady fix- 
ation behavior occurred as soon as 
these eyes were dark adapted.**** It 
was also found that no recovery oc- 
curred under dark adaptation in pa- 
tients with organic amblyopia. The 
extraordinary capacities of the ambly- 
opic eye under scotopic conditions in- 
duced us to measure visual acuity 
with the use of filters*® and at various 
levels of illumination.** Using a neu- 
tral density filter with which the vis- 
ual acuity of a normal eye was re- 
duced to about one half, only little 
reduction, no change, or even im- 
provement of visual acuity was noted 
when the filter was held before the 
amblyopic eye. However, when the 
same test was employed in eyes with 
anatomical damage to the macula, vis- 
ual acuity was reduced to almost 
erotesque readings. 


The diagnostic importance of these 
findings is obvious. A determination 
of the visual acuity at various increas- 
ing levels of illumination revealed, 
furthermore, that the amblyopic eye 
behaved exactly like the normal con- 
trol eye at low illuminations. In fact, 
it showed even relative improvement 
over the sound eye in several in- 
stances. 


The scope of this presentation does 
not permit me to discuss the theo- 
retical implication of these findings. 
\lore experimental evidence collected 
with critical methods is also needed 
to explain these results sufficiently, 
and such work is in progress. It may 
suffice to state that in strabismic am- 
blyopia we are not dealing with a 
primary affection of the rods and 
cones, or their immediate synapses. 
Comparison of the behavior of ambly- 
opic eyes with that of normal eyes 
leads to the conclusion that the capac- 
ity of the amblyopic eye is not at its 
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optimum at photopic levels, and rela- 
tive improvement of several functions 
takes place in the dark. Strabismic 
amblyopia is thus a selective, inhibi- 
tory adaptation of the sensory visual 
system, of which the cones are the 
peripheral perceptor organ, in the 
presence of extraocular anomalies. 
Under conditions in which the func- 
tion of visual acuity plays a minor 
role (for example, in the dark), this 
inhibition becomes pointless and the 
amblyopic eye resembles the normal 
eye. 


While amblyopic eyes with foveal 
fixation do not present a great thera- 
peutic problem in younger children, 
refinement of diagnostic methods and 
the introduction of pleoptics have 
greatly stimulated interest in the 
problem of eccentric fixation. In the 
past, patients with nonfoveal fixation 
were usually regarded as not being 
amenable to treatment. Eccentric fix- 
ation is more frequent than one may 
suspect. Out of 433 cases of ambly- 
opia seen in our orthoptic department 
within fourteen months, 44 per cent 
presented nonfoveal fixation. Since 
many of the cases referred to us in 
Iowa are complicated and neglected, 
this represents a biased sample and 
the number of eccentric fixators in 
the general amblyopic population is 
probably considerably lower. 


It has been assumed in the past that 
eccentric fixation is the direct result 
of poor central vision. In other words, 
if visual acuity is so low, due to sup- 
pression, that it is below that of the 
peripheral retina, the eye chooses a 
random point at the margin of the 
central scotoma which possesses rela- 
tively higher resolving power than 
the macula. This explanation may 
suffice for certain patients with para- 
foveal or unsteady fixation. However, 
it does not explain the persistent use 
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for fixation of one and the same 
extrafoveal retinal area, such as can 
be demonstrated with the star test of 
the visuscope. The explanation be- 
comes even more improbable if one 
considers that not infrequently pa- 
tients persistently use for fixation, 
retinal areas which are quite remote 
from the macula and sometimes even 
nasal to the disc. These are areas 
which, according to their anatomical 
structure and physiologic function, 
have an extremely poor faculty for 
higher visual functions, certainly 
worse than areas adjacent to the cen- 
tral scotoma. A different explanation 
had to be produced to clarify this 
phenomenon. The first I recall finds 
its roots in a publication by Bielschow- 
sky,’ who reported in 1898 on a pa- 
tient in whom monocular diplopia 
occurred in the amblyopic eye with 
eccentric fixation after enucleation of 
the good eye. Bielschowsky drew the 
conclusion that if noncorresponding 
retinal points are stimulated for a 
long time, the stimulated area of the 
deviated eye may acquire a different 
visual direction which will persist 
even on monocular stimulation. The 
latency of the innate visual direction 
and the possibility of its becoming a 
competitor with the anomalously ac- 
quired visual direction leads to the 
occurrence of monocular diplopia. In- 
cidentally, this concept was brought 
forward by Bielschowsky in support of 
the nativistic school of Hering, in con- 
trast to the empirical school of von 
Helmholtz, who proposed that spatial 
localization and _ binocularity were 
based on experience rather than being 
inborn. Bielschowsky’s interpretation 
of the importance of the change in 
visual direction in amblyopic eyes has 
apparently been disregarded in the 
literature. Great merit is due Ban- 
gerter and Ciippers for having devel- 
oped these concepts independently 
into logical therapeutic approaches for 


patients with amblyopia and eccentric 
fixation. 


The change of the spatial value of 
the extrafoveal retinal area used for 
fixation will cause the patient to local- 
ize in the subjective “straight ahead” 
direction any image falling on this 
area. In other words, the spatial value 
“straight ahead,” which is normally 
located in the fovea, is transferred to 
the extrafoveal retinal area. Ciip- 
pers'' has used the theoretical consid- 
erations of Lorente de No about the 
retinocortical point-to-point relation- 
ship to explain how this shift may 
come about. Burian had already used 
these as a basis for models of ster- 
eopsis, anomalous retinal correspond- 
ence and binocular Lor- 
ente de No had stated that since each 
retinal element, owing to extensive 
arborization, was connected with a 
large area of the cortex, a point-to- 
point projection of the retina in the 
optic centers would be impossible if 
the theory of “avalanche conduction” 
of Cajal and Herrick were correct. 
Lorente de N6 proposed instead that 
only a limited number of anatomical- 
ly possible transmission paths were 
accessible to afferent impulses, be- 
cause of the high threshold of the 
neurons. The role of the central sta- 
tions would thus consist in concen- 
trating the stimuli in a few conductors 
rather than in increasing the number 
of active conductors. Physiologically. 
therefore, a point-to-point relationship 
would be possible, provided that the 
nerve cells had a sufficiently high 
threshold and were made to discharge 
only when a large number of their 
synapses was active. However, un- 
der certain conditions of physiologic 
(stereopsis) or pathologic (strabismic 
deviation) stimulation, anatomically 
possible pathways other than the pre!l- 
erential physiologic pathways may 
become activated as a_ result of 
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changes in the threshold at the syn- 
apses. Thus a shift in subjective vis- 
ual directions may come about. 


Further experimental support for 
the theory that eccentric fixation re- 
sults from a change in visual direction 
was recently given by Mackensen,’® 
who was working with the method of 
quantitative perimetry, developed by 
Harms, which permits the measure- 
ment of the light sensitivity in various 
parts of the retina. When this method 
was employed in monocular ambly- 
opia with eccentric fixation, not only 
was a scotoma found to be present, 
as can be expected, in the macular 
region of the field, but the light 
threshold was even more increased in 
the extrafoveal fixation area. This 
proves that low central vision cannot 
be the cause for eccentric fixation, 
because an extrafoveal area with 
marked functional reduction is pre- 
ferred over the macula, which, as 
Mackensen could show, is less in- 
hibited. The point of fixation is de- 
pendent not so much on its sensitivity 
function, but rather on the shift of the 
subjective visual direction. Another 
interesting observation made in this 
study was that the threshold discrimi- 
nation of light was even more in- 
creased during binocular fixation. 
This finding indicates the presence of 
inhibitory impulses originating from 
the use of the leading eye. 


Mackensen’s observations are in 
contrast to the one by Wald and Bur- 
ian that threshold discrimination of 
light is not reduced in dark-adapted 
amblyopic eyes,** and to our findings 
regarding the return of certain func- 
tions under dark adaptation.**-" This 
discrepancy may well be due to the 
fact that Mackensen’s patients were 
not fully dark adapted. It would be 
of great interest to repeat his experi- 
ments with thoroughly dark-adapted 
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amblyopic eyes. But Mackensen’s ob- 
servations emphasize that the salient 
feature in the treatment of amblyopia 
with eccentric fixation is the recovery 
of the physiologic subjective visual 
direction of the fovea, which can be 
achieved with the afterimage method. 
Nevertheless, we would point out that 
the abnormality of localization, as 
such, cannot be the cause of the loss 
of central visual acuity. It is rather a 
result of constant stimulation of an 
extrafoveal area occurring in an al- 
ready deviated amblyopic eye. 


Eccentric fixation may be related 
to, but is not identical with, anoma- 
lous correspondence. In the latter 
condition, each eye takes up fixation 
centrally if tested monocularly. Ciip- 
pers'® suggested a very close relation- 
ship between the two conditions. He 
concluded this from his finding that 
the angle of anomaly coincided in 
about 50 per cent of the cases with the 
angle of eccentricity. He claimed that 
eccentric fixation occurs, so to speak, 
as the terminal station in an adaptive 
process, of which anomalous corre- 
spondence is an intermediate step. 


In evaluating Ciippers’ theory, it 
must be considered that a change of 
visual direction is not always present 
in amblyopic eyes with eccentric fixa- 
tion. We have seen not infrequently 
that in eyes with parafoveal or even 
paramacular fixation there was nor- 
mal spatial localization when the visu- 
scope star was made to fall on the 
macula. Other patients have been 
seen in whom a different retinal area 
would take up fixation each time the 
eye was examined. One must assume 
that in these cases there existed no 
preference for an extrafoveal point 
and that varying periscotomatous ret- 
inal elements were employed in an 
attempt to obtain optimum resolving 
power under the prevailing circum- 
stances. 
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In view of these findings it might 
be worthwhile to seek for some mech- 
anism other than the shift in visual 
directions as the responsible cause for 
eccentric fixation. It is generally ac- 
cepted by the European school that 
motor disturbances occurring in am- 
blyopia are secondary to the sensory 
anomaly. Then unsteadiness of fixa- 
tion and the nystagmoid movements 
of the globe, present in amblyopia but 
not necessarily proportional to its 
depth, were shown to improve after 
visual acuity returned to normal in 
the course of pleoptic treatment.'**° 
On the other hand, we have observed 
at Iowa that in a number of cases 
with eccentric fixation, operative cor- 
rection of the strabismus resulted in 
spontaneous normalization of the fix- 
ation behavior. Similar results have 
been reported by Ehrich.’* In several 
instances, the visual acuity improved 
postoperatively. These observations 
suggest that a motor component may 
indeed be of considerable influence in 
the development and abolition of sen- 
sory anomalies. With this in mind, 
we would like to call attention to a 
possible mechanism which may play 
a decisive role in the development of 
eccentric fixation. It would appear 
that through constant stimulation of 
a nonfoveal retinal area, the latter 
may become the zero point of the 
oculomotor system and thus its point 
of orientation. This presupposes, of 
course, a change in the motor values 
of the retinal elements. 


When a peripherally situated ret- 
inal area in a normal eye receives 
a stimulus, a fixation movement oc- 
curs which brings the image of the 
stimulating object on the fovea. The 
direction and extent of the movement 
of the globe depends on the position 
of the stimulated area and its distance 
from the fovea, which has the retino- 
motor value “zero.”” Now the non- 
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foveal retinal area habitually used in 
eccentric fixation acquires not only 
the foveal quality of subjective 
“straight-ahead” localization, but also 
the foveal “zero” retinomotor value. 
This can readily be seen in doing the 
visuscope star test. The essence of 
eccentric fixation may, therefore, con- 
sist in a change in the retinomotor 
values rather than in a shift of the 
spatial values. It remains to be seen 
whether the change in the motor val- 
ues occurs as a result of the sensory 
anomaly, vice versa, or whether the 
two are independent. 


DIAGNOSTIC PRINCIPLES IN PLEOPTICS 

Two diagnostic steps must be taken 
before pleoptic treatment can be com- 
menced. First, it must be decided 
whether the amblyopia is organic or 
functional in nature. This point is of 
particular importance if one considers 
the amount of time spent by the 
therapist and the financial burden im- 
posed on the patient who undergoes 
lengthy treatments. In most cases, 
the history or presence of strabismus, 
or previous gain and subsequent loss 
of vision under occlusion treatment. 
point to the functional nature of am- 
blyopia. In addition to this, we have 
found in our patients that if single 
“E” vision is two or more lines better 
than the Snellen chart results, strabis 
mic amblyopia is usually present. A 
simple and quick test based on our 
findings of the extraordinary capaci 
ties of the amblyopic eye under re 
duced light conditions should also be 
mentioned.”® If the Snellen chart 
readings are reduced by three lines 
or more when a neutral density filter 
is held before the amblyopic eye, the 
amblyopia is usually organic in ori 
gin. If visual acuity is reduced by 
only one line, remains the same, or 
even improves with the filter, stra 
bismic amblyopia may be assumed to 
be present. 


The next step is the determination 
of the fixation behavior. The conven- 
tional method of observing the corneal 
light reflex on monocular fixation of 
a light source may be sufficient to 
indicate grossly whether or not there 
is central fixation. This test, however, 
is much too coarse to reveal smaller 
fixation anomalies, such as parafoveal 
or paramacular fixation, and may in- 
deed be quite misleading in the pres- 
ence of a large angle kappa. The 
instrumentation used for exact deter- 
mination of fixation will be discussed 
by other members of this panel. How- 
ever, I would like to mention a photo- 
graphic method recently reported by 
us.** It consists of a fixation target 
incorporated in a fundus camera. 
While the patient is fixating the tar- 
get, a picture is taken. This method 
is quite practical for the follow-up of 
patients undergoing treatment and for 
the recording of pleoptic results. 


THERAPEUTIC PRINCIPLES IN 
PLEOPTICS 


The details of the treatments will 
be discussed by others. I shall, there- 
fore, limit myself to a brief historical 
review of the currently employed 
methods and to the underlying prin- 
ciples. 


Since de Buffon‘ recognized in 1743 
that occlusion of the sound eye is an 
efficacious way, to treat amblyopia, 
hardly any therapeutic progress has 
been made until recent years. Com- 
berg’? was the first to experiment with 
active stimulation of the macula, but 
his methods, unfortunately, received 
little recognition. It was the great 
merit of Bangerter? to have introduced 
pleoptics, i.e., methods by which the 
macula can be actively stimulated and 
the disturbed visuomanual relation- 
ship trained. He was also the first 
lo issue a strong warning against the 
siill widely practiced method of oc- 
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cluding the sound eye when eccentric 
fixation is present, because the use of 
the eccentric retinal area would thus 
only be reinforced and a_ peripheral 
retinal element would certainly not 
acquire better resolving power. 


I cannot but interject here that our 
experiences are not entirely in agree- 
ment with this rigid principle, which 
has found widest acceptance among 
our European colleagues. While we 
agree that Bangerter’s demand holds 
true for the older patient group, we 
have seen that constant occlusion of 
the sound eye in children with ec- 
centric fixation who were younger 
than five years, broke up the faulty 
fixation behavior. The amblyopic eye 
began to wander and finally assumed 
central fixation, with subsequent im- 
provement of visual acuity. It should 
also be remembered that Swenson’s 
technique of partial occlusion of the 
amblyopic eye®’ has been successfully 
employed in a number of cases. The 
plasticity of the infantile sensory 
adaptive mechanism explains these 
results, achieved with conventional 
methods. A therapeutic trial of occlu- 
sion of the sound eye in children un- 
der five years of age with eccentric 
fixation is quite justified, particularly 
if one realizes that children under six 
vears are rarely, if ever, amenable to 
pleoptic methods. 


Miss Capobianco will report on de- 
tails of Bangerter’s fascinating meth- 
ods. I shall briefly mention the prin- 
ciples underlying Ciippers’ method. 


Ciippers, who introduced the after- 
image method,** established the fol- 
lowing requirements to treat non- 
foveal fixation successfully: 


1. Relocation of the subjective visual 
direction “straight ahead” from 
the nonfoveal area back to the 
fovea. 
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2. Re-establishment of the physio- 
logic superiority of the macula 
over the peripheral fixation area. 


These requirements can be achiev- 
ed by fixation of afterimages. These 
are produced by dazzling the peri- 
pheral retina, including the area used 
for eccentric fixation, while the mac- 
ula remains protected. The result is 
first a positive, then a desirable nega- 
tive afterimage in which the macula 
is represented by a clear bright spot 
surrounded by a dark circle. The pa- 
tient will be aware of the position of 
his macula in space by directing at- 
tention to the center of the afterimage. 
If faulty localization is present, the 
afterimage will be first seen peripher- 
ally because the macula has tempor- 
arily lost its spatial value “straight 
ahead.” Repeated perception of the 
afterimage, however, will result in the 
patient becoming aware of two after- 
images, one being straight ahead, the 
other one, as previously seen, in the 
periphery. Sustained attention direct- 
ed towards the centrally perceived 
afterimage will finally make the 
peripheral afterimage disappear. A 
change of localization has occurred, 
the innate, “straight ahead” spatial 
value of the macula is re-established. 
On monocular examination the eye 
will fixate centrally. The intermed- 
iate stage of monocular diplopia is 
based on the same sensory mechan- 
isms as the identical phenomenon 
which occurs after squint surgery in 
patients with anomalous correspond- 
ence, or as evoked artificially by the 
Walraven technique for the treatment 
of anamalous retinal correspondence. 


The utilization of afterimages is in- 
deed an ingenious approach.* After- 


*Afterimages are entoptic phenomena of retinal origin. 
A cortical reflection of the retinal processes cannot be 
denied. It appears, however, that the retina is the 
primary source of afterimages. In a future publication 
we shall discuss this subject at length and report on 
some of our own observations. 


images have a great attention value 
and persist for a considerable length 
of time after the cessation of the stim- 
ulus. This latter characteristic, which 
makes them independent of eye move- 
ments, is particularly important for 
their application in both diagnostic 
and therapeutic tests. A further sa- 
lient feature in their use lies in the 
fact that they are characterized, psy- 
chologically at least, as having the 
properties of real objects in space. 
They may prevent optokinetic nystag- 
mus (Viefhues*'), they follow the 
laws of perspective and vary in size 
according to the distance of the sur- 
face on which they are viewec. After- 
images, therefore, permit refined fixa- 
tion exercises by the macula, an area 
which, under the prevailing circum- 
stances of eccentric fixation with ab- 
normal localization and the presence 
of an abnormal fixation reflex, is ex- 
cluded from the fixation act. 


According to Ciippers,'' the scoto- 
mization of the peripheral retina also 
reduces sensitivity in this area to such 
a degree that the macula temporarily 
regains its physiologic superiority 
over the periphery. On the other 
hand, Aulhorn' reported that the re- 
duction of sensitivity in the illuminat- 
ed retinal area is of short duration and 
returns to normal long before the 
afterimage fades away. Reduction of 
retinal sensitivity in the illuminated 
area and perception of an afterimage 
are not entirely simultaneous proc 
esses, and it would appear from this. 
that the therapeutic activity of the 
afterimages is effective only in the 
initial period of their perception. 
Their value as fixation objects, of 
course, remains and is independent of 
their effect on the light sensitivity of 
the retina. 


The afterimage method fulfills thus 
the previously mentioned two thera- 


SYMPOSIUM: 


peutic requirements in the following 
way: 


1. Sustained attention directed to the 
foveal afterimage which has the 
psychological value of a real ob- 
ject results in relocation of the 
spatial value “straight ahead” 
from peripheral elements back to 
the fovea. 


2. The physiologic superiority of the 
central retina over peripheral ele- 
ments is enhanced, at least in the 
initial stage of perception of the 
afterimage, as Aulhorn’s investi- 
gation demonstrated. 


An additional therapeutic method 
was presented by Ciippers, who, in- 
corporated the Haidinger brushes in 
the coordinator. The ability to recog- 
nize the brushes, which are created 
by a rotating polarized filter, is strict- 
ly an entoptic macular phenomenon, 
and is probably connected with the 
peculiar arrangements of Henle’s fiber 
layer in the macula. In a recent pub- 
lication we have expressed doubts as 
to whether peripheral retinal elements 
might not be involved in the percep- 
tion of the Haidinger brushes, because 
a group of patients with severe anat- 
omic damage of the macula were able 
to recognize the phenomenon.** We 
have convinced ourselves meanwhile 
that remnants of the partly destroyed 
macula may suffice to create the 
phenomenon and are now in agree- 
ment with Ciippers as to its macular 
origin. Initially, Haidinger brushes 
were utilized to treat parafoveal fixa- 
tion in connection with manual ex- 
Recently, however, they were 
incorporated in the Oculus synopto- 
phore for binocular exercises. A mac- 
ular afterimage is created in one 
eye, and the patient’s task is to super- 
impose this afterimage with the 
brushes, which are observed with the 
other eye. 


ercises, 
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Pleoptics in its present form has 
brought great and important progress 
to the active treatment of amblyopia. 
Many patients with eccentric fixation 
who in the past had to be given up 
as hopeless can now be helped. How- 
ever, more experimental evidence on 
the characteristics of amblyopia and 
the pathophysiology of this complex 
and fascinating impairment needs to 
be collected, with the ultimate goal of 
improving and increasing the effec- 
tiveness of our present therapeutic 
methods. 
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OBSERVATIONS OF PLEOPTIC DIAGNOSIS 
AND TREATMENT 


GERALDINE WILSON 
Hersert M. Karzin, M.D. 


NEW YORK, 


Tue word observation was put in 
the title of this paper for a special 
reason. Webster’s dictionary defines 
observation as the act of regarding 
attentively or watching. Since ple- 
optics is a new approach to the attain- 
ment of full or complete vision in 
certain cases, it surely warrants at- 
tention. It must be given a chance 
to grow and develop to its full poten- 
tial, which will, of course, necessitate 
time and patience. We must realize 
its possibilities and limitations as we 
observe the development of this new 
discipline. 


The outline of this paper will in- 
clude: 


I. A brief description of the instru- 
ments and techniques advocat- 
ed by Professors Bangerter and 
Ciippers 

II. Factors to be considered in ap- 

plying European techniques to 

patients in this country 


III. How this new concept might af- 
fect some of our present methods 
of dealing with a case of strabis- 


mus 


A discussion of some procedures 
that might be used if pleoptic 
equipment were not available. 


The aim of the treatment of Profes- 
sors Bangerter and Ciippers is to re- 
locate fixation to the fovea in cases of 
eccentric fixation and re-establish the 
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physiologic superiority of the fovea 
through the elimination of the sup- 
pression processes. This is the com- 
mon denominator of both techniques; 
variations are based on differences in 
theoretical concepts. 

Professor Bangerter’s technique is 
called the ‘dazzling - stimulating” 
method. The eccentric area is dazzled © 
by a strong light, and this is followed 
by passive stimulation of the central 
or foveal area. 

Professor Bangerter’s work in this 
field dates back to 1947. Numerous 
instruments were modified to carry 
out this method of treatment. They 
include the slit lamp, the Gullstrand 
ophthalmoscope, and the Nordenson 
fundus camera. At the International 
Congress of Ophthalmology in Brus- 
sels, in September 1958, the pleopto- 
phor was introduced (fig. 1). This 
is a specially designed instrument, 
easier to use and more compact than 
any of the previous instruments. It is 
a modified ophthalmoscope which per- 
mits observation of the patient’s eye 
during the entire treatment procedure. 
The position of the patient’s eye is 
controlled by a fixation device which 
is seen by the better eye. A telescopic 
device permits 18 times magnification 
of the fundus within a field of 40 
degrees. The treatment is passive and 
not dependent upon information given 
by the patient; it can, therefore, be 
started at a relatively early age. 
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The actual treatment is carried out 
in two phases, the first being the 
dazzling phase. Stencils of different 
sizes which have spot diaphragms are 
used (fig. 1, lower left). The fundus 
is flooded by controlled light while the 
central area is spared any stimulus. 
Professor Bangerter reports that the 
effect of one minute of dazzling lasts 
from ten to twenty minutes. 


I'wo views of pleoptophor 


FIG. 1—(Top 
phases of treatment. 


The second phase consists of illum- 
inating the previously dazzled retina 
by light directed through a doughnut- 
shaped polarizing filter while the cen- 
tral area is now stimulated. This is 
accomplished by another set of sten- 
cils which have polarizing filters with 
the same outer diameter as the one 
used in the first stage (fig. 1, lower 
right). Localized central stimulation 
is now begun with varying light in- 
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Bottom 
Number opposite each stencil is the area 


tensities to break down the central 
scotoma. 

During the second phase of passive 
treatment, the attention of the patient 
may be directed to the central stim- 
ulating light. In cases of less intensive 
central scotoma, a stencil with illum- 
inated optotypes may soon be avail- 
able to be used in place of the light 


stimulus. 


Stencils used in first left) and second (right 


in cubic millimeters) covered on the retina 


The dazzling-stimulating phase on 
the pleoptophor is performed two or 
three times during each session. Im- 
mediately following exposure, auxilia- 
ry instruments are used. These are 
designed to develop hand-eye, and vis- 
ual-auditory coordination. The names 
of some of these instruments are 
localizer, corrector and centrophore. 
As they are made more readily avail- 
able to us in this country, the role 
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these instruments play in the treat- 
ment will be more generally under- 
stood. 

When fixation becomes central, 
binocular orthoptic work is carried 
out. The English Lyle synoptophore 
is used for binocular training. 

The patients are admitted to the 
pleoptic school or hospital for three- 
week periods and receive treatment 
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The visuscope is the diagnostic in- 
strument and enables the examiner 
to observe the type of fixation present 
(fig. 2). It represents, in essence, an 
ophthalmoscope so modified that a 
star-shaped figure and concentric cir- 
cles are projected on the fundus of 
the patient’s eye. The patient is asked 
to fixate the star figure. If fixation is 
eccentric, the projection of the star is 


FIG. 2—Visuscope, concentric rings, star. 
patient's eye 


one hour in the morning and one hour 
in the afternoon. The pupil of the 
amblyopic eye is dilated for the ther- 
apy and the amblyopic eye is totally 
occluded between treatments. 

Professor Ciippers of Germany has 
developed the technique known as the 
“afterimage” method. His _instru- 
ments include the visuscope, euthy- 
scope, coordinator, space coordinator 
and oculus synoptophore, 


Fundus showing star and concentric rings as projected on the 


not located on the fovea and the re- 
lationship of the concentric circles to 
the fovea enables the examiner to de- 
termine the degree of eccentricity. 
We use a rubber stamp duplicating 
the eccentric rings as seen on the 
fundus with the visuscope. This facili- 
tates recording the degree of eccen- 
tricity and provides a permanent 
means for comparison during the 
course of treatment. 


\ & 
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The euthyscope, which is also a 
modified ophthalmoscope, is the thera- 
peutic instrument employed to pro- 
duce the afterimage. The amblyopic 
eye must be maintained in such a 
position that the examiner can visual- 
ize the central area of the fundus, 
and it must be held steady during the 


the disc with a central spot diaphragm 
of the desired size is directed over the 
macular area, and the surrounding 
retina is dazzled for 25 seconds. The 
patient is then asked to close his eye 
and see whether he can appreciate the 
positive afterimage, which is a white 
circle with a black center (fig. 5). If 


LIGHT 
SOURCE 
Eye to be exposed 
FIG. 3—Method used to bring the amblyopic eye into position for treatment with the euthyscope 


exposure. A very useful way to ac- 
complish this is to permit the better 
eye to fixate a small light reflected 
in a hand mirror held against the 
nose (fig. 3). 


The euthyscope contains a green 
filter disc and two interchangeable 
central-spot diaphragms, three degrees 
and five degrees in size, respectively 
(fig. 4). The green filter is used until 
the examiner can bring the central 
area of the retina into view. Then 


he can appreciate this, he is then 
seated in front of a white screen and 
with the aid of a flicker light (which 
regulates the light and dark phases), 
appreciation of the negative after- 
image is encouraged. The negative 
afterimage will appear when the light 
is on and will look like a doughnut 
or lifesaver having a bluish grey pe- 
riphery and a white center. The 
rapidity with which the patient can 
appreciate the negative afterimage is 
of considerable value in determining 
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FIG. 4—(Left) Euthyscope Right 


the prognosis. If, after repeated at- 
tempts, the patient is unable to per- 
ceive the negative afterimage, the 
prognosis is considered to be guarded 
Exposure to the euthyscope 
is repeated many times, and the sub- 
jective appreciation of the negative 
afterimage is encouraged. The patient 
will come to recognize the white cen- 
ter of the afterimage as the position 
of his central area in space. 


or poor. 


The coordinator, space coordinator, 
and the modified synoptophore all 
utilize the Haidinger brush phenom- 
enon. This phenomenon occurs be- 
cause the arrangement of the nerve 
fibers in the fovea of a normal eye 
polarizes light that strikes it. If a 
polaroid filter is placed between a 
light source and the patient, and is 
made to rotate before a normal eye, 
the nerve fibers act as analyzers, pro- 


Top—green filter disc; 
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o- 
3° SPOT 


center—5° black spot; bottom—3° black spot. 


ducing the appearance of a brushlike 
object visible to the eye, called the 
Haidinger brush. Since the fovea is 
a spot, the brush spreads into the 
macular area. The fovea is represent- 
ed by the center, like the knot of a 
bow tie. The Haidinger brush is used 


POSITIVE NEGATIVE 


FIG. 5—Positive and negative afterimages 


| 
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Yardy 
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for the purpose of testing the presence 
of foveal function. It is also used to 
check the positions in space of the 
foveal visual impression to be sure 
that the patient is able to localize it in 
the straight-ahead direction. 
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they will be displaced from the point 
of fixation in an amount commensu- 
rate with the degree of the eccentri- 
city (fig. 6, lower right). This, of 
course, confirms the findings of the 
visuscope. Treatment-wise, the goal is 


FIG. 6—Oculus coordinator with slides and pointer 


Eccentric fixation. 


We can now understand why Pro- 
fessor Ciippers made use of this phe- 
nomenon in his instruments. The 
coordinator is useful in diagnosis as 
well as treatment (fig. 6). Its diag- 
nostic value confirms the findings of 
the visuscope. If the patient has cen- 
tral fixation, the Haidinger brushes 
will be seen to rotate around the tip 
of a given fixation point such as a 
pointer (fig. 6, upper right). The pa- 
tient who has eccentric fixation, with- 
in 6 degrees of the fovea, should be 
able to appreciate the brushes, but 


Upper right) Central fixation Lower right 


to have the patient bring the brushes 
to the point fixated, thus encouraging 
central fixation and correct localiza- 
tion and projection. Several slides 
come with the instrument to add var- 
iety for the patient. This instrument 
is extremely useful in cases of ec- 
centric fixation of small degree. 


The space coordinator grew out of 
the necessity for developing correct 
localization of the foveal area in rela 
tion to the negative afterimage. In the 
early stages of Professor Ciippers’ 
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work, optotypes were held up in the 
center of the negative afterimage in 
the belief that the patient would use 
his macular area to see them. It was 
soon discovered, however, that since 
the margins of the negative after- 
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Ill. The instrument can be used at a 
distance of four feet or more 
from the screen. 


The patient is invited to look into 
the instrument, which has been set 


FIG. 7— 


brushes 


Right 


Space coordinator 


image were not totally blacked out, 
some of the patients would make an 
attempt to see the optotype with their 
eccentric area. A better control was 
needed and the space coordinator 
came into existence. 


The features of this instrument are: 
I. The field can be varied in size 
by special diaphragms built into 
the apparatus. 
ll. <A slide with optotypes varying 
in size can be introduced. 


Decreasing field demonstrated with use of optotypes and Haidinger 


up using the largest field (fig. 7). He 
is asked to locate the Haidinger brush- 
es. If he can be aware of them in 
the center of the field, an optotype is 
introduced. In some cases, as the E 
is viewed, the brushes completely dis- 
appear or are displaced to the side. 
He then is encouraged to see the 
optotype with the brushes rotating 
around it. The ultimate goal is to 
have the patient maintain the brushes 
around the smallest E within the 
smallest field possible. 


7 

| 
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The treatment up to this point has 
been monocular. When the fixation 
becomes central, binocular work is 
commenced. Ciippers employs the 
oculus synoptophore for this purpose. 
This synoptophore is a major amblyo- 
incorporating the Haidinger 
brush phenomenon. At this stage in 
the treatment, a goodly number of 
cases demonstrate anomalous retinal 
correspondence. Professor Ciippers has 
devised techniques to be used with the 
synoptophore. Since anomalous ret- 
inal correspondence is outside the 
scope of this paper, these techniques 
will not be dealt with in this presenta- 
tion. 


scope 


The patients in the clinic of Profes- 
sor Ciippers in Giessen, Germany, are 
admitted to the center or hospital for 
three-week periods and given hourly 
sessions in the morning and afternoon. 
The average age at which active treat- 
ment with the afterimage method can 
be started is 6 years. The pupil of the 
amblyopic eye is usually dilated with 
atropine for the therapy and the am- 
blyopic eye is totally occluded be- 
tween treatments. 


Having completed our brief com- 
ments on instruments and techniques 
of Professors Bangerter and Ciippers, 
let us mention some factors to be 
considered in applying the European 
techniques to patients in this country. 


How can we arrange to have pa- 
tients available for two hours of work 
each day? In Europe the educational 
systems are agreeable to excusing the 
patient from school for this type of 
therapy. This does not hold true in 
our country—at least, not in New 
York City. It is difficult to have a 
child excused for even one or two 
hours of a school day. Vacations dur- 
ing the school term permit a week or 
ten days at the most. Can we expect 
to obtain good results in these cases 
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when the patient is seen for only two 
or three hours a week, as compared 
with the cases in which the child is 
seen ten or twelve hours a week, as 
in European centers? 


It is our duty to work out a thera- 
peutic program effective enough to 
make school absence worthwhile and 
to convince the teachers and parents 
of the importance of this treatment. 
Amblyopia treatment should be given 
its proper emphasis. To quote Sir 
Stewart Duke-Elder’: 


No hesitation is ever felt in treating im 
pending blindness from glaucoma as a matter 
of urgency, or in calling in all the forces of 
medicine to prevent the loss of central vision 
in cases of spreading choroiditis, but the 
blindness of amblyopia or the development 
of a central scotoma in a squinting child is 
too often dismissed with the vain hope that 
the patient will grow out of it or that the 
deformity will eventually rectify itself. 


Another plan put forth by some in 
this country suggests hospitalization 
in order to render intensive treatment. 
Here, again, many factors must be 
considered. The shortage of hospital 
beds in many areas makes it impos- 
sible to arrange for a three-week ad- 
mission, and the high cost of hospi- 
talization is almost prohibitive. Last. 
but surely not least, there is the effect 
of such an undertaking on the patient. 
In Europe the centers have the unique 
atmosphere of family-type living. 
This may be due in part to the fact 
that a goodly number of the patients 
come from small communities and 
relish the association with other chil- 
dren. They do not have any fear of 
hospitals; in fact, some I saw were 
not anxious to be discharged after the 
treatment was completed. 


Thus far we have concerned our 
selves with the physical setup for 
rendering treatment. Now we come 


to the psychological aspect of the 
treatment, which requires mental ef 
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fort on the part of the patient. It must 
be stressed that since Professor Ban- 
gerter’s new pleoptophore has not 
been available to use here in this 
country until just recently, the work 
in our office to date has been primar- 
ily with Professor Ciippers’ method. 
This method is largely subjective and, 
therefore, requires the undivided at- 
tention of the patient. The patients 
in Europe were attentive and worked 
hard during their hourly sessions. 
They knew they had a job to do and 
they did what was required of them. 
The average child here, however, ex- 
hibits a restlessness whenever he is 
asked to do things that are repetitive. 
Looking repeatedly for the afterimage 
doughnut, or lifesaver, on a screen, 
or watching a brushlike propeller is 
not entertaining enough to hold the 
patient’s attention. It can be if the 
patient is sufficiently mature to under- 
stand what his reward will be for all 
the work. This is the secret to success. 
It is not enough that the parents want, 
or the doctor wants, or the technician 
wants the patient to see better. The 
patient must have a desire and goal 
of his own. Unless the patient has the 
will to succeed on his own, no good 
will come of all the effort. 


Will this new concept affect some 
of our present methods of treatment 
now that the study of amblyopia has 
taken on a much broader meaning? 
It might be well to list briefly some 
pertinent points which could influence 
our present line of thinking. 


A. PATCHING. 
WHICH EYE SHOULD BE PATCHED? 


The literature from Europe states 
that patching of the good eye in cases 
of eccentric fixation will lead to re- 
inforcement of the eccentric area 
rather than bring about a change in 
ihe fixation pattern. In reference to 
‘hildren from 3 to 5 years of age this 
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statement should be qualified. Within 
this age group, if the amblyopic eye 
has not developed a fixed area of ec- 
centric fixation, patching the better 
eye may be attempted. However, 
with caution! Very frequent checks 
should be made to determine what 
pattern the amblyopic eye is develop- 
ing. If the visuscope reveals an un- 
steady or variable fixation pattern, 
occlusion of the better eye may be 
continued with the hope that eccentric 
fixation may not be too firmly en- 
grained and may respond to this type 
of treatment. If the fixation is one 
in which a definite eccentric area is 
being used, then patching of the better 
eye is contraindicated. 


In view of this, the following are 
some questions we might ask our- 
selves: 


I. Could some of the patients 
whom we have classified as hav- 
ing intractable amblyopia fall 
into the category of eccentric 
fixation? 


II. Is it possible that the impression 
that vision will not improve af- 
ter the age of 10 years could 
stem from the fact that these 
patients may have eccentric fix- 
ation? If proper treatment were 
given, might not the vision still 
improve? 


III. Is there such a thing as ambly- 
opia of arrest, or is it amblyopia 
based on the area of the retina 
that the patient uses for fixa- 


tion? 


IV. With the visuscope now avail- 
able, are we not in a better posi- 
tion to guide treatment with 
better understanding? 


B. CORNEAL REFLEXES 


Although we have worked with 
pleoptics for a limited time only, it 
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has become apparent to us that no 
longer can one rely on corneal re- 
flexes to determine the type of fixa- 
tion. A marginal eccentric fixation of 
small degree can lead the examiner 
to believe that fixation is central when 
it is not. More accurate and finer 
tests must be employed to give the 
examiner the correct information. 


C. PRISM AND COVER TEST 


The extreme form of eccentric fix- 
ation that has been seen by all of us 
at one time or another is the one in 
which the eye does not make any 
movement to look at a given object. 
The eye stays in its deviated position 
even when the better eye is covered. 
We know now, however, that there 
are patients whose amblyopic eye does 
not have true central fixation, yet 
makes a movement of redress when 
the better eye is covered. In the light 
of this knowledge, the question arises, 
‘How accurate is the measurement 
found with the prism and cover test?” 
Should one not introduce a correction 
factor based on the visuscope determ- 
ination of the fixation pattern, in cases 
of amblyopia? 


D. TSCHERMAK AFTERIMAGE TEST 


Bielschowsky stated that central fix- 
ation was a prerequisite for the valid- 
ity of this test. In the past we have 
assumed central fixation was present 
when there was no gross eccentric fix- 
ation, and we have used the test on 
that basis. How accurate was our in- 
formation in certain cases? 


E. VISUAL ACUITY 


This is an area that requires most 
careful study. The necessity for 
standardization is evident now and 
will become more so as time marches 
on. The differences in visual acuity 
as tested by isolated optotypes com- 
pared with whole lines is not new to 
us. At one time or another each one 


of us has had a patient with 20/30 
vision, single E’s; yet the same patient 
tested 20/70 or less with whole lines 
of E’s or numbers. The significance 
of this finding is becoming better 
understood. Professor Bangerter has 
named it “separation difficulty” and 
has pointed out that it is found in 
patients who do not have central fix- 
ation. 


In testing young children it is nec- 
essary to use single E’s because of 
their brief attention span. As they 
mature, whole line charts can be used. 
Even in this area there is a marked 
difference in the results obtained, de- 
pending on the chart used (fig. 8). It 
is of prime importance that a notation 
be made as to what chart has been 
employed in taking the visual acuity, 
since it may influence the examiner’s 
disposition of the case. 


Lastly, a few words concerning 
some helpful aids that might be used 
if pleoptic equipment is not available 
to you in your respective offices or 
Centers .... 


The analysis of a case of strabismus 
should include the taking of the vis- 
ual acuity with isolated optotypes as 
well as with whole lines. A difference 
of two lines or more in the “separa- 
tion visual acuity” may indicate that 
central fixation is questionable. 


When using the prism and cover 
test, special note should be made of 
the strength of prism found to stop 
the movement as well as the strength 
of the one that reverses the movement. 
Careful records should be maintained 
for the future study of cases showing 
a 10 to 15 prism diopter difference. 


A very useful diagnostic aid, which 
can be homemade, is a modification of 
the instrument Professor Bangerter 
invented and named the corrector. 
Take an index card and draw black 


SYMPOSIUM: PLEOPTICS 2 


A-B 
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SWARU 


AB 
ECD 


TPKM 
SWARU 


NPOEGL NPOEGL NPOEGL 
A-HGUTVRM AHGUTVRM AHGUTVRM 
FIG. 8—Charts illustrating various separations on the lines of acuity testing 


dots on it varying in size from 1 mm. 
to 10 mm. The patient, with his bet- 
ter eye occluded, is asked to point with 
the tip of a pencil to the dots. One 
can observe readily whether he has 
difficulty in localizing. This card is 
a diagnostic aid, since in cases of ec- 
centric fixation the patient tends to 
past-point in a manner similar to that 
of patients who have experienced a 
recent paralysis of one of the extra- 
ocular muscles. 


We have been working with pleop- 
tics for a little over one year and are 
not yet in a position to make state- 
ments regarding therapeutic results. 
The experiences that we have had so 
far with our work in pleoptics are 
comparable to those attending the care 
of a newborn infant. One cannot 
rush growth and development. We 
feel that time and patience will be 
rewarded. We are convinced that 
pleoptics sheds invaluable light on 
diagnostic problems. As to its value 
in treatment, the answer will come 


with the passage of time and the 


accumulation of experience. 
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CLINICAL RESULTS WITH ACTIVE 
AMBLYOPIA TREATMENT 


James E. Miner, M.D. 
Lisa Crpts, M.D. 


ST. LOUIS, MISSOURI 


THE management of patients with 
amblyopia has changed markedly 
with the advent of active amblyopia 
therapy. The methods used in the 
past have consisted of total or partial 
occlusion of the fixing eye. An occa- 
sional attempt was also made _ to 
change the fixation by patching the 
amblyopic eye. More recent methods 
which require the participation of a 
trained individual for therapy have 
become popular in European clinics. 
Such techniques are usually called 
““pleoptics.” 


The newer forms of therapy de- 
pend upon the subject identifying his 
macular area so that suitable training 
forms may then be imaged upon the 
central retina. Most commonly used 
is the afterimage method of Ciippers. 
This technique requires a hand oph- 
thalmoscope (euthyscope) which pro- 
jects a ring of light that surrounds 
the macular area. By this device an 
afterimage is created with a sharp 
distinct border encircling the normal 
point of fixation. By alternating the 
room illumination between light and 
dark, the afterimage is prolonged. 
Ultimately the patient is required to 
center the afterimage over letters that 
are decreased in size as the visual 
acuity improves. 

From the Department of Ophthalmology and the Oscar 
Johnson Institute, Washington University School of 
Medicine 

This investigation was supported in part by a research 
grant, B-1349, from the National Institute of Neurologi- 


cal Diseases and Blindness of the National Institutes of 
Health, Public Health Service. 


A modified ophthalmoscope (pleop- 
tophore) is used by Bangerter in 
training patients with amblyopia. 
This instrument is table-mounted and 
has facilities for bleaching the area of 
eccentric fixation. Immediately after- 
ward, objects are projected on _ the 
macular area for training. The place 
ment of the image is under the control 
of the examiner, while this is not true 
of the method of Ciippers. 


The period of training lasts from 
thirty minutes to an hour, and _ pa- 
tients are treated from three times a 
week to twice a day. The length of 
therapy may be six weeks or longer. 
Patching of the amblyopic eye is con 
tinually used until the patient has 
obtained central fixation and visual 
acuity sufficient for his needs; then 
the occlusion is changed to the dom- 
inant eye. 


During the past twenty months we 
have used the method of Ciippers al- 
most exclusively in the treatment of 
patients seven years old or older. The 
subjects were obtained from _ the 
Washington University motility serv- 
ice and from ophthalmologists in pri- 
vate practice. Twenty-five patients 
have been treated a minimum of ten 
times, with sessions lasting at least 
thirty minutes, either three times a 
week or daily. The average number 
of training periods was eighteen, and 
the greatest number was twenty-eight. 
Visual acuity with single letters was 
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TaBLe I 


PRETREATMENT FIXATION AND VISION 


NO. 20/80+- 20/200-+- 20/200— 
Foveal 3 1 1 1 
Parafoveal 5 3 2 ; 0 
Paramacular 6 2 3 1 
Gross Eccentric 11 0 2 9 
Total 25 6 8 11 

II 
Post-TREATMENT VISION 

| _No. 20/40+ | 20/100+ 20/200— 
Foveal 3 | 2 | 1 0 
Paramacular | 6 2 3 | 1 
Gross Eccentric | 11 1 0 | 10 
Total 25 10 4 | 114 


20/60 or worse in the amblyopic eye. 
Between therapy sessions the ambly- 
opic eye was patched until steady 
central fixation was obtained. After 
this had been accomplished, patching 
of the better eye was instituted. The 
patients with visual acuity from 
20/70 to 20/60 were treated without 
occlusion or occlusion of the ambly- 
opic eye only. 


The subjects were classified accord- 
ing to their initial fixational pattern 
into foveal, parafoveal, paramacular, 
and eccentric fixation by the visu- 
scope. The fixational pattern and vis- 
ual acuity level with single letters are 
listed in table I. Fourteen patients 
had fixation in or about the macular 
area, and in twelve there was an 
acuity of 20/200 or better. The ma- 
jority of subjects with gross eccentric 
fixation had a visual acuity of less 
than 20/200 (82 per cent). 


The visual acuities obtained after 
therapy are listed in table II. Visual 
improvement was noted in fourteen 
patients (56 per cent). Most of the 
patients who obtained vision of 20/40 
or better were those who also had 
some form of macular fixation (90 
per cent). Three patients with para- 
macular fixation improved to a level 
of 20/100 to 20/40. Ninety-one per 
cent of the individuals with gross ec- 
centric fixation remained with visual 
acuity of 20/200 or below. 


It has been stated that euthyscope 
therapy is unsatisfactory or tends to 
enforce parafoveal fixation. We have 
not encountered difficulty treating this 
type of fixation with the euthyscope. 
The alterations of fixation (table ITI) 
from therapy was toward a more 
foveal position in patients who pre- 
viously imaged around the macular 
area. All of the patients with para- 
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III 
Post-TREATMENT FIXATION 
PRETREATMENT No. FOVEAL | PARAFOVEAL 
Parafoveal 5 5 | 0 
Paramacular 6 2 | 3 
Gross Eccentric 11 | 0 
Total 22 8s | 3 


foveal fixation shifted to a foveal posi- 
tion. Two of the six in the para- 
macular group became foveal; three 
developed parafoveal fixation; and 
one remained paramacular. In only 
one subject with gross eccentric fixa- 
tion was there a change in the pat- 
tern, and this was to a foveal position. 
This patient also obtained an acuity 
of 20/40. 


During the first two weeks of ther- 
apy. it was noted that the patients 
who ultimately improved to 20/100 
or better would respond rapidly. The 
subjects with minimal improvement 
would demonstrate an _ insignficant 
change over this period. This response 
seems a reliable indication for the 
continuation of training. In the pa- 
tients reported in this study, this 
criterion was not used, however, since 
we were concerned with the best re- 
sults possible. 


When the results were compared to 
patching, the following features were 
noted: (1) improvement in visual 
acuity was more rapid but not neces- 
sarily superior; (2) older patients 
could develop an acuity in the ambly- 
opic eye sufficient to tolerate patching 
of the dominant eye; (3) the patients 
in general accepted this therapy more 
readily than occlusion of the fixating 
eye. 


At the start of therapy, difficulty 
Was experienced in producing an 
afterimage. This was usually due to 


the inability of the patient to hold 
his eye still, or lack of intensity of 
the afterimage. Most of these prob 
lems have been overcome by the help 
of Dr. K. S. Noyori, who has designed 
a small euthyscope that contains an 
electronic flash (fig. 1). This instru 
ment includes both features of the 
visuscope and euthyscope; in addition. 


I 
t 
FIG. 1—A training ophthalmoscope similar to the euthy- n 
scope. This instrument contains an electronic flash as 
well as four patterns. The spot is for fixation, the two t 
circles for training, and the line to determine anomalous ; 
retinal correspondenc e (ARC). The small training « le 1n 


is very effective in parafoveal fixation. 


| 
; 
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the classic line for determining retinal 
correspondence is used. All of these 
innovations have made it possible to 
use one device to obtain the fixational 
pattern and retinal correspondence in 
patients with eccentric fixation. After- 
images of various intensities may be 
produced rapidly, and up to three pa- 
tients have been treated during the 
same session. 


\\ 
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perience gained, the orthoptist must 
acclimate herself to the flickering il- 
lumination during a very repetitious 
procedure with a usually reluctant 
child. 

A method which eliminates many 
of the problems of expense and exper- 
ience is shown in figure 2. This tech- 
nique requires an intensely illumi- 
nated white or silver screen on which 


3 
VIG. 2—Lighted screen technique for amblyopia training. Eight no. 2 reflectospot photo- 
graphic lamps are used. The training letter is rotated by a motor behind the screen. With 
improvement of visual acuity, the size of the training letter is reduced. 


Use of the euthyscope requires an 
examiner who is familiar with oph- 
thalmoscopy and who can locate the 
macular area in a subject with wan- 
dering fixation. Quite often the am- 
blyopia is associated with an _ eso- 
tropia, and the eye is nasally rotated. 
This makes visualization difficult. 
There is also the factor of expense. 
All of the currently available instru- 
ments are imported and manufac- 
tured in limited quantity. Once the 
instrument has been obtained and ex- 


is mounted training E’s of various 
angular size. The patient sits in front 
of the screen with the pupil of the 
amblyopic eye dilated and the other 
eye occluded. Identification of the ob- 
ject and its direction is made. 


To prevent retinal adaptation, the 
eye is covered at intervals of ten sec- 
onds for three to four seconds, and 
the position of the object is changed 
during this interval. The training 
periods last thirty minutes and are 
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given daily to three times a week. 
Between training sessions the ambly- 
opic eye is patched until a level of 
20/60 is reached; then the dominant 
eye is occluded. 

This training system was developed 
following the observation that visual 
acuity improved in amblyopia with 
increased illumination. Since the let- 
ters used in therapy are black, con- 
trast is also enhanced. In addition, 
the intermittent exposure served to 
attract the subject’s attention. With 
periodic training, this improvement in 
acuity is maintained. 

Eleven patients have been treated 
at least nine times. In this group were 
seven gross eccentric fixators with 
vision of 20/200 or less. Four of these 
developed an acuity of 20/100, one 


of 20/50, and the other 20/60. In 
the group (4) with fixation in the 


macular area, all obtained vision of 
better than 20/70, and in two cases 
20/20 vision was obtained. These re- 
sults are preliminary, and with en- 
largement of the series more definite 
conclusions may be drawn. At the 
present time it appears that this tech- 
nique is superior in cases of eccentric 
fixation. 

One of the striking features in pa- 
tients with amblyopia was their social 
and economic status. Most of the 
patients in this series were from fam- 
ilies with limited finances. This was 
true of the private patients as well, 
since the majority of these were of 
borderline clinic status. Amblyopia is 
predominantly a condition of neglect, 
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and in our series the parents were 


aware of the problem from school ex- 
aminations. For various reasons they 
had avoided the issue. 

Once an attempt was made to un- 
dertake training, the parents’ attitude 
became apparent. Numerous appoint- 
ments would be missed and several 
patients achieved their results due to 
the orthoptists’ insistence. Fifteen pa- 
tients who were started on training 
failed to complete ten sessions in spite 
of appointments being scheduled at 
the patient’s convenience. There was 
no charge for therapy. 

The cost of such training must also 
be considered, since eighteen sessions 
was the average, and the usual orthop 
tic charge spaced over a_ six-week 
interval would appear excessive to 
most of these parents. All of these 
factors would seem to indicate that 
public health support is needed for 
active amblyopia therapy. 


SUMMARY 


We have found that euthyscope 
training of patients with amblyopia is 
an effective technique, provided that 
at least paramacular fixation is pres 
ent. It was much less effective in ec- 
centric fixation. The results obtained 
are more rapid than occlusion alone. 
The response to therapy in the first 
two weeks was a reliable index for 
continuing training. 

A method has also been described 
that is less complicated than euthy- 
scope therapy, and preliminary results 
with eccentric fixation were superior. 


PLEOPTIC TREATMENT OF AMBLYOPES WITH 
CENTRAL AND ECCENTRIC FIXATION 


Nancy M. CaposBiANco 


ROME, 


THE diagnosis and treatment of am- 
blyopia have undergone considerable 
changes within the past few years. 
Now and again new methods have 
been reported, but none seem to have 
reached the scope of the methods pro- 
posed by Dr. Bangerter and by Dr. 
Ciippers. These methods have made 
contributions both from the practical 
and from the theoretical points of 
view, but they should still be con- 
sidered to be in the process of develop- 
ment. Along with Bangerter’s and 
Ciippers’ pleoptic treatment, a method 
proposed by Bietti which employs 
anti-inhibitory drugs is worthy of 
note. The use of anti-inhibitory drugs 
has shown some interesting results in 
certain types of amblyopia. However, 
before presenting the practical meth- 
ods and results of pleoptic treatment 
and anti-inhibitory drugs, it may be 
of interest to present a few words on 
the theories of Bangerter and of Ciip- 
pers in an attempt to show their main 
differences and similarities. 


Though both Bangerter and Ciip- 
pers make use of afterimages, the 
theoretical implications are complete- 
ly different. The method of scotomati- 
zation should be referred to as Ban- 
gerter’s method, while the method of 
the afterimages or (better still) “re- 
version of the afterimage” should be 
referred to as Clippers’ method. The 
main difference between the two 
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methods appears to be in their inter- 
pretation of eccentric fixation. Ban- 
gerter follows the classical clinical 
concept that visual acuity in ambly- 
opes may be lower in the foveal area 
than in the surrounding points, so 
the patient chooses that part of the 
retina offering the best functional pos- 
sibilities. There is an inhibitory mac- 
ular scotoma, and somewhere at the 
limit of this scotoma there is the 
newly acquired area of fixation. Ac- 
cording to this concept, Bangerter at- 
tempts to reduce the function of the 
eccentric or peripheral area chosen 
for fixation by “dazzling” with strong 
light, sparing the macula, followed by 
intermittent light stimulation of the 
fovea. There is a temporary inhibi- 
tion of the area that has been dazzled, 
and during this period the area is non- 
sensitive for further stimulation (as 
has been pointed out by Adler’). The 
use of the intermittent light stimula- 
tion of the fovea tends to eliminate the 
foveal inhibitory scotoma. The ex- 
planation offered for this phenomenon 
is that with intermittent stimulation, 
attention is called to the foveal area 
and retinocortical conduction is im- 
proved by having a direct effect on 
the synapses (Tittarelli-Graemiger"™). 
Bangerter here differs from Ciippers 
in that he places no emphasis on the 
afterimage. The “dazzling and stim- 
ulation,” as shall be shown, is a pas- 
sive method. 

The “dazzling and stimulation” in 
the Bangerter method is accomplished 
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by the use of the pleoptophor, an in- 
strument made up of the Zeiss slit 
lamp, Gulstrand ophthalmoscope and 
Nordenson camera. 


This can be considered to be the 
main step in the treatment of eccen- 
tric fixation according to Bangerter. A 
variety of secondary disturbances as- 
sociated with amblyopia are sympto- 
matically treated with the help of 
various instruments. Sensorimotor dis- 
turbances such as occur in hand-eye 
coordination are characteristic of am- 
blyopia with eccentric fixation and 
may be corrected with the localizer, 
acoustic localizer, and corrector, Other 
disturbances believed to be cortical, 
such as difficulty in the separation of 
forms in a row, are treated by using 
the “separation trainer.” Pleoptic 
games such as pricking and tracing 
are also suggested by Bangerter to 
complete the treatment when the pa- 
tient has acquired central fixation. 


Ciippers’ treatment is based on new 
concepts regarding eccentric fixation 
of the amblyopic eye. However, the 
treatment of amblyopia by the after- 
image method should be divided into 
two parts—treatment of amblyopia 
with eccentric fixation and treatment 
of amblyopia with central fixation. 


Concerning amblyopia with eccen- 
tric fixation, he believes with Bangert- 
er that there are inhibitory factors 
that may lead to a macular scotoma, 
but he feels that this is not the most 
important or, at least, not the sole 
factor in determining eccentric fixa- 
tion. According to Ciippers, the ac- 
quisition of an eccentric area of fixa- 
tion depends on a change in the 
spatial values of the retina similar to 
the one occurring in binocular vision 
and commonly known as anomalous 
correspondence. In some cases of ec- 
centric fixation, the change in the 
spatial values of the retina acquired 


in anomalous correspondence (binocu- 
lar) tends to remain also in mon- 
ocular vision (a concept also reported 
by Duke-Elder™) and the eccentric 
area of fixation acquires the straight 
ahead value of the macula. It becomes 
obvious from Ciippers’ point of view 
that merely dazzling the eccentrically 
fixing area, as Bangerter does, should 
not change the newly acquired spatial 
value of the retina and_ therefore 
should not restore central fixation. 
There are similarities, according to 
Ciippers, between anomalous corre- 
spondence and_ eccentric fixation 
which we should like to emphasize. 
As is well known, anomalous corre- 
spondence is more easily revealed 
with tests simulating normal condi- 
tions (for example the synoptophore ) 
than with tests introducing artificial 
conditions (such as the afterimage 
test). This is also true in testing ec- 
centric fixation. The visuscope is an 
example of an instrument used under 
conditions simulating normal. How- 
ever, unusual conditions (such as the 
euthyscope afterimage) are more apt 
to elicit the innate spatial value of 
the retina and of the macular area. 
When an afterimage is produced 
around the macula of the amblyopic 
eye, sustained observation of the cen- 
tral zone may help in recovering cen- 
tral fixation. This is due to the fact 
that the afterimage is a_ stimulus 
farther removed from conditions of 
casual seeing, and thus one. which 
more easily corrects the spatial locali- 
zation. This is more or less the basis 
of the afterimage method introduced 
by Ciippers for treating eccentric fix- 
ation. 


In the treatment of eccentric fixa 
tion, the problem is, however, one not 
only of correcting the localization but 
also of eliminating central inhibition. 
This is also one of the main problems 
of patients with amblyopia who have 
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normal localization, that is to say, 
those patients with amblyopia who re- 
tain central fixation. The treatment 
is an anti-inhibitory one and also 
takes advantage of the afterimage. An 
afterimage all around the macula is 
provoked either with the euthyscope 
or with a flash, just as it is done for 
eccentric fixation. A normal subject 
will perceive a negative afterimage on 
a white, illuminated screen (the outer 
dark circle is the afterimage and the 
center light zone corresponds to the 
nonstimulated area) and a_ positive 
afterimage is seen in the dark (a 
white outer circle with a central dark 
disc). An amblyopic patient with 
central or eccentric fixation usually 
sees a positive afterimage during the 
light phase. He should attempt to 
change or reverse the afterimage, that 
is, to be able to perceive a negative 
afterimage during the light phase. 
According to Ciippers, the difficulty in 
obtaining the inversion of the color in 
the central part, corresponding to the 
macula, is due to inhibitory factors ex- 
istig in this area. Some amblyopic 
patients with central fixation will re- 
port the reversion after a few minutes 
and be able to maintain it; others will 
require three or four sessions before 
they are able to report the reversion of 
the afterimage. When a change is ob- 
tained, it indicates that the inhibition 
in the macular area is being dimin- 
ished or eliminated; consequently, an 
augmentation of the visual acuity can 
be expected. Ciippers uses an inter- 
mittently flashing alternoscope not 
only to prolong the afterimage but 
also to facilitate the reversion of the 
afterimage so as to keep the subject 
in a surrounding continuously chang- 
ing from a light to a dark phase. 


In summing up, there appear to be 
two advantages to the afterimage 
method. One is due to the fact that 
the afterimage more easily elicits the 


normal spatial value of the retina; 
therefore, prolonged sustained atten- 
tion of the afterimage can bring about 
central fixation. The second advant- 
age is due to the anti-inhibitory effect 
elicited by the inversion of the after- 
image, which aids in restoring the 
functional value of the macula. 


The Haidinger brush phenomenon 
(coordinator) may also aid in restor- 
ing and stabilizing central fixation. 
With appropriate exercises the Haid- 
inger brushes appear to help in cor- 
recting hand and eye coordination. 
Since the Haidinger brush phenom- 
enon is visible only at the fovea, it 
provides one more tool to draw atten- 
tion to the macular area. 


A further comment is necessary re- 
garding the theory of Ciippers, be- 
cause misunderstanding of certain 
facts may lead to an erroneous choice 
of treatment. As has been mentioned, 
Ciippers believes eccentric fixation can 
be acquired because a change of the 
retinal spatial values of the deviated 
eye found in binocular vision (anom- 
alous correspondence) may be carried 
over into monocular vision (eccentric 
fixation). In eccentric fixation, the 
eccentric area acquires the straight- 
ahead value of the macula (in mon- 
ocular vision). However, just ‘as nor- 
mal and anomalous correspondence 
may persist in certain situations, lead- 
ing to binocular triplopia in binocular 
vision, a similar phenomenon may 
occur in monocular vision in the 
amblyopic eye if the innate and ac- 
quired spatial values of the retina 
show up simultaneously. 


In consequence, monocular diplopia 
may occur in amblyopia under treat- 
ment (an observation first made by 
Bielschowsky). A second consequence 
may be that the amblyopic eye will 
see isolated symbols better than sym- 
bols in a row. Why is this? The 
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strabismus is usually a_ horizontal 
squint and the eccentric area is fre- 
quently found on a horizontal mer- 
idian. The symbols are usually pre- 
sented in a horizontal row so that 
macula and eccentric area are simul- 
taneously stimulated. According to 
Ciippers, the competition between 
these two areas may generate con- 
fusion. Ciippers further states, as 
proof of this confusion, that if rows 
of symbols are placed vertically in- 
stead of horizontally (when the devi- 
ation is horizontal), the visual acuity 
may be higher. 


The second consequence is the more 
important from the therapeutic point 
of view (fig. 1). For example, if the 
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Ficure 1. 


usual circular afterimage is produced 
by the euthyscope around the macula, 
we know that the central disc cor- 
responds to the macular projection in 
space. If the patient is directed to 
place an E or another fixation object 
inside the central disc in order to 
exert the macular function and if he 


succeeds in doing so, one may believe 
that the patient is exercising the mac- 
ular area. This, however, according 
to the theory of Ciippers, is not always 
the case. In fact, the afterimage may 
elicit the normal spatial value of the 
macula while the real object (the /) 
may elicit the straight-ahead spatial 
value of the eccentric area. Both ob- 
jects will, therefore, be cortically 
placed straight ahead and so perceived 
as superimposed. In such a case the 
wrong pattern will be exercised. If, 
however, the area where the after- 
image is projected is darkened, this 
will change color or will disappear 
while the E continues to be perceived. 
To control this situation, Ciippers has 
devised a technique called “the de- 
creasing field test,” in which he uses 
the Haidinger brush phenomenon pro- 
jected into space instead of after- 
images* 


Though the theoretical backgrounds 
of the techniques of Bangerter and 
Ciippers are fundamentally different. 
the main practical approach does not 
seem to differ greatly. Bangerter daz- 
zles the eccentric and the peripheral 
area of the retina, using a strong light 
but sparing the macula. Ciippers pro- 
vokes an afterimage with the euthy- 
scope in the same area, also sparing 
the macula. However, Ciippers does 
not use strong illumination because 
he believes that it may provoke a 
secondary inhibitory effect on the 
spared macular area. Bangerter stim- 
ulates the spared macular area, while 
Ciippers makes the patient aware of 
the spatial projection of the spared 
area and its change of color (or re 
version). Visual stimuli (a separated 


*Looking through the rotating polaroids, the Haidinge: 
brushes are seen rotating on a luminous white screen 
where there is a symbol (for example an E). The whit 


screen around the E is progressively concentrically dark 
ened. If the 
imposed on the E, 
projected in a different spatial point from the 
they 

ceived. 


Haidinger brushes are perceived super 
despite the fact that it is in reality 
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E or other test object) are then added. 
The Bangerter treatment has the ad- 
vantage that it is a more passive form 
of treatment from the standpoint of 
the patient and can be used with 
young children, since it requires less 
cooperation than Ciippers’ technique. 
The technique of Ciippers has the ad- 
vantage that it employs instruments 
that are simpler and less expensive. 


In addition to Ciippers’ method of 
treating amblyopia with central or 
eccentric fixation, we have also used 
an anti-inhibitory drug, strychnine, as 
proposed by Bietti. Strychnine was 
used either in conjunction with pleop- 
tic treatment or alone in certain types 
of amblyopic patients. Bietti’s anti- 
inhibitory treatment of amblyopia is 
also a new approach to the subject. 
Bangerter and Ciippers use appro- 
priate types of stimulation to open 
the synaptic block that is supposed 
to be located somewhere along the 
visual pathway. Bietti has used var- 
ious types of anti-inhibitory drugs 
(oxygen, vasodilators, vitamin B,) 
with success, not only for amblyopia 
but also for the suppression phenom- 
ena found in binocular vision. At 
least experimentally, many of them 
seem to have some _ anti-inhibitory 
effect; but wher evaluated in prac- 
tical application, strychnine has been 
demonstrated to be more effective in 
amblyopia. Strychnine taken in doses 
of 1 to 3 mg. a day has been shown 
gradually to improve visual acuity, 
sometimes in a matter of days or 
weeks. Its best effect can be expected 
in amblyopic patients with central 
fixation. In fact, satisfactory results 
have been obtained in mild cases of 
amblyopia due to anisometropia with- 
out squint and retention of good 
bimocular vision. Less satisfactory re- 
ults have been obtained in cases of 
quint with eccentric fixation. It 
eems, therefore, that strychnine eith- 
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er does not act satisfactorily enough 
on the central scotoma or that it has 
no effect on the “restoration of normal 
retinal localization,” to speak with the 
terminology of Ciippers. 


BANGERTER’S METHOD 


Bangerter makes use of a number 
of instruments to help attain central 
fixation and good visual acuity. How- 
ever, the most important instrument 
is the pleoptophor devised for the 
“dazzling and stimulating” method of 
Bangerter. In using this instrument, 
while the fixing eye observes a target, 
the fundus of the amblyopic eye can 
be observed during the “dazzling and 
stimulating” procedure. The target 
over the fixing eye can be made to 
move into any field of gaze, thus 
accurately adjusting the amblyopic 
eye to the most favorable position for 
the dazzling and stimulating. For the 
dazzling and the stimulating there 
are two stencils. One has a central 
cover to protect the foveal area during 
the dazzling of the peripheral area. 
There is a very small central opening 
through the polarizing filter so that 
the foveal area is exposed. The foveal 
area is then “hit” with 40 to 60 light 
stimulations. The dazzling and the 
stimulating always precede the ex- 
ercises performed at the various in- 
struments. 


Bangerter also advocates and uses 


various types of occlusion. He uses 
complete occlusion of the good eye 
when there is no fixation; gradual 
occlusion, meaning the gradual de- 
crease of lens transparency in front 
of the good eye; and inverse occlu- 
sion—occlusion of the amblyopic eye 
—used in cases of eccentric fixation. 
He believes that simple pleoptic ex- 
ercises can be given to children from 
3 to 5 years of age (depending upon 
their mental and psychological devel- 
opment) to correct sensorimotor dis- 


38 


turbances. Older children, from 6 to 
8 years of age, should be given inten- 
sive training, and every effort should 
be made to complete the treatment 
during these years. Bangerter feels 
that in children older than 9 years 
of age the response to treatment of 
congenital amblyopia is considerably 
lessened. However, exercises should 
be attempted. 


One of the first exercises done at 
the Bangerter school is the localizing 
exercise for hand and eye coordina- 
tion. This exercise is done with the 
fixing eye occluded and follows blind- 
ing and stimulation at the pleopto- 
phor. The instrument called the local- 
izer consists of various changeable 
metal plates with punched-out holes 
which can be individually illuminated 
by the examiner. The light points on 
each metal plate are of various sizes 
depending upon the degree and dis- 
tance of the eccentric area. A patient 
with eccentric fixation will fixate the 
luminous point with the eccentric 
area. In order to avoid this, the ex- 
aminer places the index finger on the 
light source. The patient directs his 
attention not to the light point but 
to the examiner’s finger tip. The ex- 
aminer slowly moves the finger away 
from the light source and the ambly- 
opic eye is guided away by a passive 
following movement. When the ex- 
aminer notes that the light point falls 
correctly on the cornea, the patient 
is urged to continue to fix the ex- 
aminer’s finger tip. As the patient is 
fixating on the examiner’s finger, he 
is asked to cover the light source with 
his index finger without changing the 
position of his eye. That is, while the 
patient is looking at the finger tip of 
the examiner, the luminous stimula- 
tion should fall on the foveal area. 
The exercise is first performed in a 
dimly illuminated room, since fixation 
steadier under these conditions, 
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then gradually the illumination is in- 
creased. The exercise is repeated until 
hand and eye directions are coordi- 
nated correctly. The exercise with 
the localizer gradually becomes more 
difficult as the light source is de- 
creased in size and the light can be 
touched with a pencil instead of the 
finger. The essential point to remem- 
ber, when using the localizer, is that 
the patient’s corneal reflex should be 
constantly observed; if it is not, the 
exercise with the localizer is of no 
value. After the patient has mastered 
the localizer, Bangerter uses the 
acoustic localizer, corrector and drill. 
These instruments make use not only 
of the visual-motor sense but also of 
the auditory sense. The instruments 
are built somewhat on the same prin- 
ciple as the localizer. 


To eliminate the inhibition present 
and the agnostic component, Bangert- 
makes of various types of 
mnemoscopes. These instruments co- 
ordinate memory and eye by the use 
of visual impressions on the ambly- 
opic eye, in order to develop central 


er use 


vision. 


CUPPERS’ METHOD 


The visuscope is used to determine 
the type of fixation present in the 
amblyopic eye. The visuscope is 
a conventional ophthalmoscope modi- 
fied to allow the image of a small 
star to be projected and focused on 
the fundus. The fixing eye is ex- 
amined first (the contralateral eye is 
closed during the examination) with 
low illumination to avoid glare so 
that the patient can see the star. The 
examination may or may not be done 
with a dilated pupil. When the am- 
blyopic eye is examined, the patient 
should be urged constantly to look 
directly at the center of the star, even 
if it is not seen distinctly. The in- 
sistence on looking directly at the 
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center of the star is aimed at obtaining 
the true sensation of actual vision in 
daily life. If there is a scotoma pres- 
ent, the patient may use the border 
of the scotoma in order to fixate the 
star; upon questioning, he may report 
that he has the sensation that he is 
looking past it. Ciippers states that 
this scotoma in the amblyopic eye 
occurs more frequently in patients 
who have worn an occlusion over the 
fixing eye. If a constant extrafoveal 
fixation is found, it indicates that 
occlusion of the fixing eye will prob- 
ably not be successful. 


Ciippers and Bangerter have both 
reported that if there is a wandering 
type of fixation, the patient may re- 
spond to total occlusion of the good 
eye. As the eye moves, the image of 
the visuscope star can be seen to fall 
on any point from the fovea to the 
optic disc. This type of fixation ap- 


pears to be prevalent in patients under 
6 years of age. However, this condi- 
tion may also be found after the am- 
blyopic eye has been occluded for a 


while. In such cases the occlusion is 
transferred to the fixing eye. How- 
ever, frequent follow-up visits are 
necessary to control the fixation in 
these cases. When central fixation is 
obtained, the patient may be seen at 
less frequent intervals. In a few re- 
cent cases, when the visual acuity ap- 
pears to be at a standstill we have 
prescribed strychnine pills with good 
results. 


Occlusion of the amblyopic eye, be- 
gun about a month or two _ before 
pleoptic treatment, is continued dur- 
ing the treatment period. The patient 
should not be allowed to remove the 
patch except when undergoing stim- 
ulation with the euthyscope. To facil- 
ate the use of the euthyscope, the 
amblyopic eye should be dilated with 
homatropine. 


The euthyscope, used for producing 
the afterimage, is an ophthalmoscope 
containing four discs: a blank disc, a 
green filter used to locate the macular 
area, and a third and a fourth disc 
with a black dot of 3 degrees and 5 
degrees, respectively, used to protect 
the macular area during the stimula- 
tion. The fixing eye may be tested 
first so that the patient understands 
what is meant by the afterimage and 
reversion of the afterimage. However, 
no mention is made of how he should 
see the afterimage or of the various 
change of colors he may experience. 
To produce the afterimage, the patient 
is instructed to fixate an object at dis- 
tance with his fixing eye while the 
green field is projected on the fundus 
of the amblyopic eye. The lenses of 
the euthyscope are adjusted until the 
macular area is clearly seen with the 
green disc. The green disc is then 
changed to the disc with either the 
3-degree or the 5-degree black dot, 
depending upon the distance of the 
eccentric area from the macula. The 
black dot is placed immediately on 
the macula and held there for 15 to 
25 seconds; the illumination should be 
as low as possible. As previously men- 
tioned, low illumination is stressed in 
Ciippers’ method in order to avoid 
creating additional retinal inhibition. 
After the use of the euthyscope, the 
fixing eye is occluded and the patient 
is then seated about one meter away 
from an intermittently illuminated 
screen (the intermittent illumination 
is regulated by an alternoscope). The 
patient perceives an afterimage which 
has the subjective quality of an object 
in space and characterizes the sub- 
jective direction of the fovea in space. 


During the light phase of the al- 
ternoscope, the amblyopic patient 
may at first see a positive afterimage. 
This, according to Ciippers, may be 
due to inhibition, and if the patient 
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is unable to perceive the reversion of 
the afterimage (that is, from positive 
to negative during the light phase), 
the prognosis is doubtful. The rapid- 
ity of the intermittent flashing of the 
alternoscope will vary with the type 
of fixation. The stronger the inhibi- 
tion, the shorter should be the light 
phase and the longer the dark phase. 
The duration of the afterimage will 
vary from five minutes to twenty 
minutes. Patients with amblyopia and 
central fixation may report reversion 
of the afterimage almost immediately. 
On the other hand, patients with ec- 
centric fixation at first may not be 
able to appreciate the afterimage or, 
if they do, it may last for just a few 
seconds. 


When the patient reports that the 
afterimage has disappeared, the al- 
ternoscope may be turned off and the 
patient instructed to close his eyes 


tightly in the dark room for at least 
20 seconds. When the alternoscope is 
switched on, the patient may be able 
to see the afterimage once again. In 


this way, one stimulation with the 
euthyscope may last for as long as 
thirty minutes. A second stimulation 
is given only when the patient reports 
that he no longer sees the afterimage 
even after having closed his eyes for 
the twenty to thirty seconds. 


Thus the first step is reversion of 
the afterimage, whether the patient 
has central or eccentric fixation. 
When the patient with eccentric fixa- 
tion is able to appreciate the negative 
afterimage, it should be controlled at 
all times, for he may see a negative 
afterimage during one stimulation, but 
a second stimulation may produce a 
positive afterimage. Following the re- 
version of the afterimage from posi- 
tive to negative, the patient should be 
made to fix on an object (an E or 
cross) attached to the intermittently 


illuminated screen and report the 
position of the negative afterimage in 
relation to the fixation object. If the 
afterimage is seen to the right or left 
of the cross, the patient is encouraged 
to superimpose the negative afterim- 
age on the fixation object. The time 
that it takes for the patient to super- 
impose the negative afterimage on the 
fixation target will vary. However, 
Ciippers reports that there are some 
patients who are able to report the 
object of fixation at the center of the 
afterimage when the eye can. still 
be noted in a convergent position. 
This phenomenon has already been 
previously mentioned. Such a finding 
presents a_ therapeutical problem, 
since superimposition of the after- 
image on the object of fixation may 
not indicate identical retinal relation- 
ship (that is, the fixation object and 
afterimage seen from the foveal area). 
As previously mentioned, to deter 
mine this type of superimposition, 
Ciippers advocates use of the “decreas- 
ing field test” with the Haidinger 
brushes. 


If, when tested with the decreasing 
field test, the patient does not report 
a disappearance of the Haidinger 
brushes, it can be assumed that he is 
fixing the target with the foveal area. 


The patient may at first report a 
momentary shifting of the afterim- 
ages onto the fixation object and 
eventually will be able to main- 
tain this superimposition indefinitely. 
Then, and only then, exercises with 
the single optotypes should be started. 
As the patient is able to see even 
small optotypes, he is allowed to move 
farther away from the screen. It is 
important, however, to make sure 
that the patient sees the afterimage 
in the center of the optotype. Even 
the slightest displacement of the after 
image should be discouraged. When 


the patient begins to perceive small 
optotypes at 6 meters away from the 
intermittently illuminated screen, ex- 
ercises of hand and eye coordination 
can be started. These exercises are 
done with the coordinator (Haidinger 
brush phenomenon). As_ previously 
explained, the coordinator should be 
used when some form of central fixa- 
tion, although unsteady, has been re- 
stored, or when the eccentric area is 
very close to the macular area. If the 
eccentric area is more than 5 degrees 
from the fovea, the Haidinger brushes 
may not be seen. If the angle of 
deviation is large, it is best to correct 
surgically first so as to make training 
easier for the patient. The coordinator 
valuable addition to treatment, 
since it comes closer than the euthy- 
scope to the daily usage of the eyes. 


is a 


The Haidinger brushes should be 


first observed with the fixing eye 
(the contralateral eye is occluded) 


and then with the amblyopic eye. 
This is done so that the patient will 
understand how he should the 
brushes. The patient is asked to ob- 
serve the brushes and to_ report 
whether they are always present. It 
has been noted that some patients 
will report the disappearance of the 
brushes during the initial period of 
training with the coordinator, but this 
may be due to fatigue. When the 
patient is able to see the brushes con- 
stantly, a fixation object such as the 
tip of a pencil is used and the patient 
is instructed to direct the brushes onto 
the tip of the pencil. The decreasing 
field test should be used here also to 
ensure that the brushes and the point 
of the pencil are seen foveally and 
that there is not a remanifestation of 
the old spatial value. Picture slides 
may be added when the patient 
is able to maintain the Haidinger 
brushes on the pencil point. With the 
Haidinger brushes seen on the pencil 


see 
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point, the patient is instructed to 
trace the outline of the figure that 
is on the slide. 


When the visual acuity with the 
single optotypes has reached a normal 
level, it can be assumed that some 
form of foveal fixation occurs. How- 
ever, as has been mentioned, visual 
acuity when tested with optotypes in 
a row may show a marked decrease 
in visual acuity. The patient may 
report confusion of the letters, the 
optotypes appearing larger or smaller, 
or it may be impossible to locate 
them. As previously mentioned, Ciip- 
pers offers the explanation that this 
may be due to double images that 
can exist as a consequence of an in- 
sufficient change of localization. There 
is a competition or an overlapping of 
different visual directions. The ec- 
centric spatial value is still latently 
persistent and may then become man- 
ifest under appropriate conditions. 
The diplopia could explain the opto- 
type as being greater and the distance 
between them smaller. To overcome 
this condition, exercises should be con- 
tinued with the Haidinger brushes 
and the afterimage. The Haidinger 
brushes can also be incorporated in 
such a way that they can he projected 
for distance and the patient asked to 
attempt to place the brushes on the 
optotypes as they are presented. 


To aid the improvement of the vis- 
ual acuity with letters in a row, we 
have combined the use of the euthy- 
scope afterimage, alternoscope and 
Bangerter’s “separation trainer.” The 
afterimage is given with the euthy- 
scope, and the patient is seated 
close to the intermittently illuminated 
screen. The separator consists of E’s 
of equal size arranged in several rows; 
the separation between one optotype 
and another can be decreased to a 
minimum. The patient is instructed 
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to place the center of the afterimage 
on the E as the examiner points to the 
various E’s in a row. As the patient 
recognizes the E’s correctly down to 
the minimum separation, he is placed 
farther away from the separator. 


RESULTS 


Before preceeding with the results 
which we have obtained, a few words 
should be said concerning testing of 
visual acuity. The results that will 
be reported are determined in tenths, 
according to the system that appears 
to be commonly used in continental 
Europe. The visual acuity was al- 
ways tested according to the scale 
with the separated E’s and with E’s 
in a row. It is often difficult to com- 
pare the results that have been ob- 
tained by various authors, because no 
mention is made of the distance be- 
tween the symbols. The results ob- 
tained with separated E’s may be 
compared from author to author, but 
the results obtained with symbols in 
a row cannot be compared unless the 
distance is specified. The distance be- 
tween the E’s in a row reported here 
is equal to one side of the square in 
which the E is inscribed. This was the 
minimum distance at which clear vi- 
sion could be maintained for a normal 
subject, and this distance has been 
adopted at the Eye Clinic of Rome 
where I have treated these patients. 


To detect the residual degree of 
amblyopia in one eye, it is quite im- 
portant to use symbols with a min- 
imum separation. For example, a pa- 
tient may have equal visual acuity 
in both eyes when tested with sep- 
arated E’s but may still reveal lower 
vision in one eye when tested with 
the E’s in a row (provided the dis- 
tance between the E’s is_ close 
enough). Furthermore, if the visual 
acuity is tested with the separated E’s 
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or with E’s that are too far apart in 
the row, one may obtain the maxi- 
mum visual acuity and may therefore 
believe the patient cured. On the 
contrary, low visual acuity may still 
persist when tested with symbols that 
are close to each other and the tend- 
ency for eccentric fixation may still 
be evident at the visuscope. Accord- 
ing to our experience, when the visual 
acuity is higher than 6/10 with the 
distance chosen for our optotypes, we 
can more or less be sure that central 
fixation has been restored (Bago 


The visuscopic diagnosis of eccen 
tric fixation presented another prob 
lem. To delineate between the various 
types of fixation is not always easy. 
as can be seen by the various classi- 
fications found in the current litera 
ture. To avoid confusion we have 
sketched the types of fixation and 
have divided our cases as follows: ec- 
centric fixation when the acquired 
fixing area was out of the macular 
area; hesitant fixation when the fixa- 
tion appeared to shift from the fovea 
to the macular border; wandering fix- 
ation when no fixation was noted; and 
central fixation when steady foveal 
fixation was present. 


A. Results of Pleoptic Treatment 

The results of the pleoptic treat- 
ment (table 1 and fig. 2) in 22 am- 
blyopic patients may be summarized 
as follows.* 


According to the diagnostic classi- 
fication regarding the type of fixation 
there were 12 cases of eccentric fixa- 
tion, 5 patients with hesitant fixation, 


*The limited number of patients treated was due to the 
fact that the therapy takes a great deal of time. Our 
Clinic is not a pleoptic school; therefore, there were 
other motility problems to deal with. There were otlier 
disadvantages, such as the school year and _ traveling 
distances that made it impossible for the children to 
attend the daily sessions. It is also to be noted that not 


all patients were able to finish their course of treatment. 
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and 5 with central fixation. In the 12 
patients with eccentric fixation, the 
apparent age at onset was unknown 
in 3 cases; in the remaining 9, it 
varied from birth to 5 years of age. 
In the patients with hesitant fixation, 
the apparent age at onset was un- 
known in 3 cases; in the remaining 2, 
the squint had been present since 
birth. The apparent age at onset in 
the patients with central fixation re- 
vealed the onset to be from birth to 
5 years of age in 3 cases; in the re- 
maining 2, the time of onset was un- 
known. The ages of these patients 
varied from 7 to 22 years, and the 
determination of the refractive error 
revealed 17 with hyperopia and 5 
with myopia. Most of the patients 
with eccentric fixation had a marked 
esotropia, and those with central fixa- 
tion had an amblyopia with no ap- 


“The broken lines on the graphs in figures 2, 3 and 4 
represent the visual acuity obtained with isolated E’s 
[he inbroken lines represent the visual acuity obtained 
with -’s in a row. (Before treatment—bottom; after 
ure nt—top 
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parent sign of squint, or the ambly- 
opia was due to an anisometropia. 


Of the 12 patients with eccentric 
fixation (table I and fig. 2), 4 devel- 
oped central fixation (cases 1, 2, 4, 
10), one of the patients attained equal 
visual acuity with single E’s and E’s 
in a row. Two of the 12 patients 
developed hesitant fixation (cases 3 
and 8), and the remaining 6 showed 
no change in fixation, although there 
was slight improvement of the visual 
acuity (cases 5, 6, 7, 9, 11, 12). Four 
of the 6 patients, however, were un- 
able to complete the course of treat- 
ment for various reasons. The re- 
maining one (case 7), 21 years of age, 
had an occlusion of the central artery 
of the fixing eye. Although the fixa- 
tion is still eccentric, the visual acuity 
has improved and the patient is now 
able to lead a somewhat normal life. 
She is still undergoing treatment. 


Of the 5 patients with hesitant fixa- 
tion (cases 13 to 17), 2 obtained cen- 
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tral fixation. The remaining three 
still showed hesitant fixation. How- 
ever, one of these patients was unable 
to continue with pleoptic treatment 
because the family was transferred to 
another country. Treatment was sus- 
pended on the other two patients be- 
cause of poor cooperation. 


There were 5 amblyopic patients 
with central fixation (cases 18 to 22). 
Two developed normal visual acuity 
with both isolated and united sym- 
bols. Treatment was suspended in 
two cases because of poor cooperation. 
The remaining patient showed no im- 
provement with pleoptic training, but 
the visual acuity has shown some im- 
provement with strychnine therapy 
and occlusion. 


B. Results Obtained with Strychnine 


The results obtained with the anti- 
inhibitory drug, strychnine may be 
summarized as follows: Strychnine 
pills, 1 mg. taken twice a day, were 


prescribed to 29 patients (21 had cen- 
tral fixation and 8 had eccentric fixa- 
tion). The ages of the patients ranged 
from 6 to 24 years. Of the 21 patients 
with central fixation, all had an ani- 
sometropia (no greater than 3 diopters 
difference) (table II and fig. 3). Dur- 
ing the course of treatment, neither 
eye was occluded. Examination of the 
sensorial status revealed binocular vi- 
sion with some intermittent suppres- 
sion. At the time that the following 
results were recorded, the patients had 
been on a regimen of strychnine from 
one week to ten months. No ill effects 
were reported from the use of strych- 
nine except an occasional case of 
“nervousness.” In that case the treat- 
ment was suspended. However, im 
order to avoid such symptoms, the 
patients were given strychnine pills 
for three weeks, the drug was sus- 
pended for one week, and then the 
cycle repeated again. 


The eight cases of eccentric fixation 
occurred in patients with convergent 
strabismus, ranging from a_ small 
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esotropia to large angles of squint 
(table III and fig. 4). Their ages 
varied from 4 to 19 years. The age 
at apparent onset was unknown in 
four cases, and in the remaining four 
cases the onset occurred between 3 
months and 4 years of age. The eyes 
of three patients had shown no 
improvement from occlusion before 
strychnine was prescribed. The de- 


Ficure 4 


termination of the refractive error 
revealed two cases of hypermetropia 
of +5.00 diopters, and the remaining 
patients had an anisometropia no 
greater than 3 diopters difference. 
The patients had been receiving 
strychnine therapy from two weeks 
to two months at the time the fol- 
lowing statistics were collected. Dur- 
ing the course of treatment, occlusion 
was suspended. 


SUMMARY AND CONCLUSIONS 


The pleoptic treatment of 22 cases 
of amblyopia, using mainly Ciippers’ 
technique, and the treatment of 29 
cases of amblyopia using strychnine 
according to the Bietti method lead us 
to certain conclusions. 


Ciippers’ treatment not only im- 
proved the visual acuity in cases of 
central, hesitant, or eccentric fixation, 


but also somewhat improved the fix- 
ation. The improvement was fre- 
quently quite noticeable when the vis- 
ual acuity was tested with symbols 
presented separately. However, the 
improvement attained a much less 
significant level when the symbols 
were presented in a row. The distance 
between symbols was equal to one 
side of the square inscribing each 
symbol. 


The fixation could definitely be 
considered more or less centralized 
when, with our optotypes in a row, 
the visual acuity was higher than 
6/10. If the visual acuity was maxi- 
mum with separated symbols, but 
lower than 6/10 with symbols in a 
row, the fixation remained hesitant 
or definitely eccentric when tested 
with the visuscope. 


This evidently indicates that the 
fixation may be central under certain 
types of stimulation (especially sep- 
arated symbols), while with different 
stimulating conditions it may appear 
eccentric. In summing up Ciippers’ 
technique, we feel that it may defi- 
nitely help to improve visual acuity 
with isolated symbols, but in our ex- 
perience it failed in most of the cases 
to overcome that component of ambly- 
opia called “separation difficulty.” 


Bietti’s method of treating ambly- 
opia with the use of strychnine with- 
out occlusion gave remarkable results 
in cases of mild amblyopia without 
eccentric fixation, and of anisome- 
tropia without squint. If there is al- 
ready maximum visual acuity with 
separated symbols, the use of strych- 
nine alone may restore full vision 
with optotypes in a row. Some limited 
help may be found in amblyopia with 
eccentric fixation, both with separated 
symbols and symbols in a row. The 
use of strychnine with pleoptic ex- 
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ercises, or with the conventional oc- 
clusion of the fixing eye, seems there- 
fore, to be reasonable. 


The results achieved in improving 
the visual acuity with separated sym- 
bols or symbols in a row were so re- 
markable that they deserve some com- 
ment. In fact, in order for reports by 
various authors to be understood and 
to be of value, they must include not 
only the type of test used but also the 
distance between the symbols. An- 
other important factor that we tend to 
overlook but which plays a very im- 
portant role in amblyopia is the illum- 
ination of the optotypes. Burian and 
von Noorden"™ in a recent publication 
have shown that the visual acuity in 
amblyopia varies with various illumi- 
nation according to rules that differ 
from those pertaining to a normal eye. 
To report the results only with sep- 
arated symbols is not justified because 
the patient may attain maximum vis- 
ual acuity with this test but still re- 
tain poor vision with crowded sym- 
bols. Therefore, we may think that 
we have cured a patient when, in 
reality, poor vision with eccentric fix- 
ation may still exist. In order to be 
certain that the amblyopia has been 
eliminated, the visual acuity must be 
maximum even with symbols in a 
row, crowded for smaller lines to the 
limit of discrimination for a normal 
subject. The above distance between 
the symbols has proved to be quite 
satisfactory. 


The difference in visual acuity 
which can be found with separated 
symbols and symbols in a row, though 
more remarkable in amblyopia as- 
sociated with squint, is present also 
in amblyopia ex anopsia of other ori- 
gins (such as bilateral anisometropia, 
high refractive errors, especially hy- 
peropic or astigmatic, and amblyopia 
es anopsia associated with organic de- 


fects, such as lens opacities of one 
eye, in which the nature of the lesion 
does not completely justify the loss 
of visual acuity). Since the two tests 
show no important difference in the 
loss of visual acuity from organic 
lesions, in doubtful cases the finding 
of such a difference favors the diag- 
nosis of a functional type of ambly- 
opia. In cases of organic lesions, if 
there exists a difference between the 
two tests, revealing an association of 
a functional and an organic ambly- 
opia, some improvement of visual 
acuity may be expected with occlusion 
or pleoptic treatment (Bagolini‘). 


Though I do not have personal ex- 
perience with Bangerter’s pleoptic 
technique, I did spend some time in 
Switzerland and became acquainted 
with both his technique and his the- 
ories. One may ask how both Ciippers 
and Bangerter may obtain good results 
despite the differences in their the- 
ories. From visits to both pleoptics 
schools, I believe that in spite of the 
difference in theories, the practical 
approaches are somewhat similar. 


Both men illuminate the fundus, 
sparing the macular area. Bangerter 
dazzles the region around the macula, 
including the eccentric area of fixa- 
tion. Ciippers also illuminates the 
fundus around the macula, but with 
the purpose of provoking an after- 
image around the macula; his method 
differs from Bangerter’s in that he 
purposely avoids strong illumination. 
Bangerter seeks to reawaken the fo- 
veal area by light stimulations, while 
Ciippers calls attention to the foveal 
area by making the patient aware of 
the visual direction of the fovea and 
the reversion of the afterimage. Ban- 
gerter continues the treatment with 
light stimulation of the macular area 
by hand and eye coordinating ex- 
ercises (for example, the E’s and 
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the various mnemoscopes). Ciippers 
makes use of the Haidinger brushes 
for hand and eye coordination and, 
like Bangerter, stimulates the central 
area with the use of symbols. The 
practical differences, therefore, do not 
seem to be fundamental. Bangerter’s 
treatment is more passive and perhaps 
better suited to a younger age group, 
while Ciippers’ treatment requires 
participation on the part of the pa- 
tient. 


Apart from the encouraging results 
obtained by us and others, and also 
from the limitations that the pleoptic 
method still presents, there are a few 
practical questions that may spon- 
taneously arise. When is it expedient 
to institute pleoptic treatment instead 
of the classical occlusion of the fixing 
eye? Are there cases in which con- 
ventional occlusion fails and pleoptic 
exercises do not? Is the occlusion of 
the amblyopic eye useful in eccentric 
fixation? What is the relation be- 
tween pleoptic and orthoptic treat- 
ment? 


When is it expedient to institute 
pleoptic treatment? Its best applica- 
tion appears to be in those cases in 
which little help can be expected 
from occlusion, or when occlusion 
must be worn for too long a_ period. 
Secondarily, pleoptics may be of more 
value in patients over 10 to 12 years 
of age in whom there is a danger that 
diplopia may be provoked by pro- 
longed occlusion of the fixing eye. 
Such a possibility seems to be min- 
imized by pleoptics. Finally, pleoptic 
exércises may be considered the only 
treatment to attempt for patients with 
amblyopia ex anopsia with eccentric 
fixation who have lost the visual 
acuity of the fixing eye, and in whom 
a spontaneous recovery of vision may 
fail or may be extensively delayed. 
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An affirmative answer can be given 
to the question: Are there cases in 
which conventional occlusion fails 
and pleoptic exercises do not? In pa 
tients over 6 years of age with eccen- 
tric fixation, if occlusion is worn on 
the fixing eye, failures may be ex- 
pected. However, good results may be 
expected below this age. This seems 
to be the opinion of Bangerter and 
Ciippers, and our experience confirms 
it. As is well known, the main ob 
jection to occlusion of the good eye in 
patients with eccentric fixation is the 
fact that we may further stabilize the 
fixation of the eccentric area. 


Is the occlusion of the amblyopic 
eye useful in eccentric fixation? Our 
results are not particularly significant. 
but it appears that when the ambly 
opic eye is occluded, the fixation may 
become more central. Occlusion of the 
amblyopic eye for a short time is ad- 
vocated before starting pleoptic train- 
ing and during pleoptic exercises in 
order to avoid binocular stimulations 
which seem to facilitate eccentric fix- 
ation. Of course the occlusion should 
be transferred to the good eye when 
the fixation becomes central. 


Concerning the relation between 
pleoptics and orthoptic treatment. 
there are some factors that have to be 
considered. We tend to believe that 
it is better to operate before rather 
than after pleoptic treatment, because 
of theoretical and practical considera 
tions. According to Ciippers, since the 
eccentricity of fixation bears a close 
relation to anomalous correspondence. 
correcting the squint may also nor 
malize the sensory anomaly; thus a 
better pleoptic result may be expected. 


Furthermore, by improving the vi 
sion before surgical intervention, we 
may facilitate the occurrence of pos'- 
operative diplopia, especially in older 
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patients. If surgical correction is at- 
tempted first, we may stop pleoptic 
exercises at the first sign of diplopia. 
Finally, the straightening of the eyes 
may simplify pleoptic exercises, es- 
pecially in large angles of squint. As 
regards the possibility of acquiring 
binocular vision, if we are successful 
enough to eliminate the eccentric fixa- 
tion, the prognosis may be favorable if 
the patient is young enough, though 
it may be considered poor in older 
patients. 
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SUMMARY 


HERMANN M. Burtan, M.D. 
IOWA CITY, IOWA 


P.Leoptics, as has become evident 
from tonight’s papers, is a fascinating 
new field. Regardless of one’s theo- 
retical convictions or of one’s opin- 
ions about the mechanism of eccentric 
fixation, or of the seat and nature of 
strabismic amblyopia, it is clear that 
the fovea of the amblyopic eye of the 
patient has to be restored to its posi- 
tion of functional predominance. The 
main subjective visual direction must 
be restored to it where it is carried 
by an extramacular area; it must 
again become the zero point of the 
retinomotor values; and one must 
break through the suppression and 
the functional scotoma. This holds 
true, regardless of which one of the 
deficits in the foveal function is, in 
the last analysis, responsible for the 
amblyopia. Experience alone will 
teach us what is the best method to 
achieve our goal, or what is the best 
combination of methods—the use of 
strychnine or, possibly, of central 
nervous depressant drugs, the use of 
scotomization and flashing, or the use 
of afterimages and Haidinger brushes 
with their tremendous attention value. 


The new methods also raise consid- 
erable practical problems. Should all 
orthoptists be taught the use of the 
ophthalmoscope? How are we going 
to cope with the difficulties arising 
from the necessity of prolonged and 
intensive treatment? 


If the new methods are worthwhile. 
these problems will find their solu 
tion. Certainly there can be no doubt 
that Bangerter and Ciippers have 
given a tremendous impetus to the 
thorough reconsideration of the am 
blyopia problem and that they have 
made us even more conscious of our 
obligation toward this group of pa 
tents. 


I want to thank our essayists for 
the devoted and arduous work which 
they have put into their presentations, 
making this symposium so successful. 
Nevertheless, I wish to close with the 
hope that future generations may not 
need a symposium on strabismic am 
blyopia. Let me point out again that 
we must not lose sight of the fact 
that amblyopia is largely avoidable, 
even though a weakness in the anlage 
of the sensory system may predispose 
to it. Amblyopia is avoidable. We 
should see fewer and fewer intractable 
cases. Infants and young children 
from strabismic families should be 
brought at an early age for examina- 
tion, regardless of whether they have 
a manifest deviation. Any child 
showing a manifest deviation should 
be brought to an ophthalmologist and 
adequately treated as soon as a devia- 
tion is noted. Let us not forget to 
spread this gospel in our excitement 
about the new and powerful weapons 
against amblyopia which __pleoptic 
methods would seem to offer us. 
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PLEOPTICS AT THE NEW YORK EYE 
AND EAR INFIRMARY 


Bruno S. Priestiey, M.D. 
NEW YORK, NEW YORK 


Tue Pleoptic Department of The 
New York Eye and Ear Infirmary has 
been in existence for about two years, 
and the purpose of this paper is to 
report briefly our experience with the 
methods used, pointing out our suc- 
cesses and our failures. 


We follow Ciippers’ method, with 
some minor additions and modifica- 
tions. The four main tools of this 
method (visuscope, euthyscope, flicker 
unit and coordinator) are by now so 
well known that it appears superfluous 
to describe them in detail. However, 
it may not be amiss to give a few 
hints about the easiest way to handle 
them. * 


In the use of the visuscope we find 
it advantageous to project the star 
into the foveal reflex of the amblyopic 
eye, the other eye being occluded. 
Only then do we ask the patient: “Do 
you see a star? Look at it!” In the 
patient who fixates eccentrically, the 
foveal reflex will immediately emerge 
from behind the star and indicate 
clearly the site of the eccentric fixa- 
tion; this observation must be made 
promptly and accurately. If one de- 
lays, the observed eye is apt to drift 
away in a position more comfortable 
to the patient, who is indifferent to 
the fact that by this act he gradually 
loses sight of the star. The observer 
is thus led to believe that the degree 


pleoptic patient should always have his eyes fully 
ited. For diagnosis we use Cyclogyl 0.5 per cent in 
ht-colored irises and 1.0 per cent in dark ones. Dur- 
« the whole treatment we use Atropine 0.5 per cent, 
e drop daily. 


Or 


of eccentricity is much greater than 
it really is. 


In the handling of the euthyscope, 
we never use the polaroid filter, since 
that would only deprive us of the 
most important landmark, i.e., the 
foveal reflex. Nor do we use the lat- 
eral switch that changes the focus of 
the projected beam. This switch is 
awkward to activate, especially when 
euthyscoping the right eye. The pa- 
tient invariably shrinks back when 
he hears the sharp click and the 
euthyscope has to be refocused. There- 
fore, we observe the fundus with the 
green filter of the horizontal disc of 
Rekoss, which works smoothly and 
noiselessly. Rotation of one notch to- 
ward the right will give us the 5-de- 
gree black shield, and rotation to the 
left, the 3-degree shield, which is 
seldom used. Both instruments should 
be used at low voltage. During the 
first visit we use the instruments on 
the good eye as a practical demonstra- 
tion to the patient of what he is sup- 
posed to see with the amblyopic eye. 


Incidentally, the double scale with 
which both instruments are provided 
is a nuisance. If that feature could 
be eliminated, it would be a definite 
advantage. 


The flickering unit that regulates 
the overhead lamp can be substituted 
by two very simple devices (fig. 1). 
The first one is very fast. It is in- 
serted between a 75-watt bulb and 
the socket and flashes more than one 
hundred times per minute. The sec- 
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ond one is much slower, flashing six- 
teen times per minute, and fits into 
the wall outlet.* Both flashers are 
used with a silver screen at a distance 
of about six feet from the patient. 
This offers an excellent setup for the 
visualization of the afterimage. Alter- 
nation of the two flashers tends to 
increase the duration of the after- 
image. 


The patient is told to center the 
negative afterimage around a target 
on the screen. In order not to distract 
the patient’s attention by holding or 
moving the target, we use a dark 
metal disc which is kept in position 
in front of the screen by a magnet in 
back of the screen. The metal disc 
can thus be moved around freely and 
the patient’s gaze will follow it in 
a continuous effort to recenter the 
afterimage. A letter E can be glued 
to the metal button and then turned 
in different directions to ascertain that 
the patient really sees it. The size of 
the E does not matter as it is used 
only as a target and not as a visual 
acuity test (fig. 2). 


In the Oculus model of the co- 
ordinator it is necessary to reverse the 
motor in order to change the direction 
of rotation of Haidinger brushes. We 
prefer to reverse it by the simple 
method of placing a piece of ordinary 
cellophane (e.g., a wrapper from a 
cigarette package) between the eye 
of the observer and the coordinator, 
as in the macula deficiency tester of 
Goldschmidt. Furthermore, by the 
use of a camera diaphragm we can 
progressively decrease the diameter of 
the field of observation. 


We have implemented the basic in- 
struments of Ciippers with two instru- 
ments of Bangerter, the corrector and 


*Both flashers have the 


inexpensive 


advantage of being extremely 
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the localizer. Both achieve the re- 
education of the amblyopic eye by 
means of the coordination of reflexes 
between eye and hand, and eye and 
ear. 


Recently we have added the kalei- 
doscope to our instrumentation, using 
it first as a fixation target during 
euthyscopy and then, after the flash, 
as an object more apt to capture the 
attention of the patient than the Mad- 
dox cross or the E on the screen (figs. 
3 and 4). In this case the macular 
control is furnished by the ring 
scotoma caused by the euthyscope that 
allows the patient to see only with a 
five-degree central zone.* 


In addition to the four basic instru- 
ments of Ciippers, we are also using, 
his electronic flash (fig. 5). It is used 
with a cross-shaped screen when fixa- 
tion is almost central but unsteady. 
In many instances it has helped to 
stabilize fixation and to increase vis- 
ual acuity when it seemed to have 
reached a plateau for a number of 
sessions with the usual instruments. 


Pulfrich’s phenomenon is used by 
Ciippers for the diagnosis of fusion in 


space. A steel ball suspended by a 
string is made to oscillate on a level 
with the eyes in a frontal direction. 
With fixation maintained at a_ point 
directly below the ball, midway in 
the amplitude of its swing, the pendu- 
lum will appear to follow a rectilinear 
pathway.t If a smoked glass is put 
before one eye, the path of the ball 
will appear as an ellipse (fig. 6). The 
apparent rotation will be clockwise 
when the filter is placed before the 


*The kaleidoscope and its use will be reported elsewhere 
in detail 


|Cuippers uses the same pendulum after muscle sur 
gery in order to exercise the eyes and prevent ai 
hesions. It has the same purpose as Bangerter’s muse| 
trainer 
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Fig. 1—Flashers. 


metal disc with the letter E on its face is used as a target and is controlled by a magnet behind the screen. 
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Fig. 3—Kaleidoscope used with euthyscope 


Fig. 4—Kaleidoscopic patterns. 


left eye and counterclockwise when 
it is placed before the right eye. If 
one eye suppresses, the phenomenon 
will not be seen. Ciippers says that if 
Pulfrich’s phenomenon is seen when 
the dark glass is put in front of the 


amblyopic eye, the prognosis is good. 
We found that this is a very interest- 
ing but not very practical test. Many 
patients fail to see the elliptic move- 
ments of the ball or are unable to 


describe it. The striated glasses of 
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flash 


Fig. 5—Cuppers’ electronic 


Bagolini offer a much simpler and 
easier Way to ascertain fusion in 
space, as has been reported by Capo- 
bianco. 


At the very beginning we thought 
that a careful analysis of the patient’s 
motivation would be useful in the 
screening of patients, and we divided 
them into separate groups. (See 
Priestley et al., October 1959 Journal 
of Ophthalmology). However, exper- 
ience has taught us that such a group- 
ing was impractical and artificial and 
that one had only to consider the 
candidates, case by case, as one would 
do for orthoptics or for any other 
pedagogic problem. The candidate’s 
span of attention, the type and depth 
of his amblyopia, his willingness to 
make the necessary sacrifices in terms 
of time and money will guide us in 
our advice to the patient for or 
against pleoptics. It is of interest to 
recall that Bangerter and Ciippers 
both warn against rejecting a patient 
too lightly. Bangerter, especially, is 
of the opinion that in cases of relative 
amblyopia (severe organic changes 
with amblyopia), a serious attempt at 
pleoptic treatment should be made. 


Statistics are a systematic collection 
and arrangement of numerical facts. 


In order to draw valid conclusions 
from these numerical facts the num- 
bers must be large and the facts should 
be uniform. For these reasons, clinical 
data are often unsatisfactory. We are 
well aware of the fact that our pleop- 
tic statistics are at fault on both 
counts. First, the number of cases is 
not very large; in the second place, 
there is lack of uniformity. This sec- 
ond point requires clarification. It 
is not only the pleoptic cases that lack 


Fig. 6—Pulfrich’s phenomenon. 


uniformity (as is to be expected) but 


also our methods have varied. In 
other words, our treatment has under- 
gone constant changes and improve- 
ments as our experience with the new 
methods increases so that a treatment 
that we would give today is not strict- 
ly comparable with what we did one 
year ago. 


Approximately eighty patients came 
to us as candidates for pleoptic treat- 
ment. About thirty did not follow 
through for various reasons. The re- 
sults in those who underwent treat- 
ment are tabulated in figure 7. 


At the beginning of June 1959, due 
to unavoidable circumstances, there 
was a considerable reduction in the 
personnel of our Pleoptic Department. 
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lig. 7—Results 


of intensive 


<20/200 
Nuaber of 
treateente: 


20/200 


pleoptic treatment. 


N= Nasal, T = Temporal, V = Vertical, C = Centric, CE = Centric Erratic 


In order not to interrupt the treatment 
of patients and not to turn away new 
cases, appointments were given at 
much longer intervals, an average of 
two sessions a week and the results 
were disheartening (fig. 8). 


I am publishing these results as a 
warning against compromising with 
the patients’ wishes to give to Pleop 
tics only a limited amount of time. 
A patient must devote two full weeks 
at the beginning of the treatment 
and considerable time thereafter. To 
spread the treatment over several 
months has proved extremely disap 
pointing. 


The visual acuity gradient and the 
degree of eccentricity are so well es 
tablished that we were led to believe 
that improvement in the successfully 
treated patients would follow the 
identical pattern, i.e., that every de 
gree of progress toward the fovea 
would be accompanied by a corre 
sponding improvement in visual acu- 
ity. Actually, our expectations were 
not fulfilled in any of our cases. From 
among our cases I am choosing sev- 
eral with the same visual acuity and 
different types of eccentric fixation: 


Temporal 2° V = 20/70 —1 
Nasal 1° V = 20/70 
Nasal 3° V = 20/70 
Nasal 14° V = 20/70 
Nasal 2° V = 20/70 
Central erratic V = 20/70 


During treatment we found patients 
in whom visual acuity improved with- 
out any corresponding change in fixa- 
tion, e.g., 


Nasal 2° V 
Nasal 2° V 


= 20/200 
20/70 


Conversely there were cases show- 
ing a shift in fixation without any 
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improvement in visual acuity, as in 
the following: 


Temporal 2.5° V = 20 
Temporal 1° 


200 
200 


This solution of this riddle is prob- 
ably to be sought in the presence of 
scotomas varying in extension and in- 
tensity. We believe that in the study 


20/20 
20/30 
20/40 
20/50 
20/60 


20/70 
20/80 
20/100 


T T4° 
20/200 


<20/200 


Number of 


T3° 


will to see can assert itself only in the 
island of light surrounded by the wide 
ring of darkness. Common to both 
methods is the effort to re-establish 
central fixation as the first step, while 
the ultimate aim is to restore to the 
fovea its proper rank and local sign. 


It is not easy to give definite rules 
for the treatment of amblyopia. The 


treatments 8 10 10 29 8 9 36 7 12 14 26 5 12 21 


N = Nasal, T = Temporal, V = Vertical, C = Centric, CE = Centric Erratic 


Fig. 8—Results 


of amblyopia and in the interpretation 
of the vagaries of its behavior, the 
interest has shifted from the lofty at- 
mosphere of the Gestaltpsychologie 
to the more earthly sphere of the 
scotomas. This is a very promising 
field of investigation but very difficult 
with young patients. Nevertheless, it 
is being explored now in the clinics 
of Giessen and Rome. 


in the therapeutic attack on the 
scoloma, it is immaterial whether it 
is dissipated by frontal attack, like in 
Bangerter’s method, or from the rear, 
lik in Ciipper’s method, in which the 


of spaced pleoptic treatment 


following is only an approximate out- 
line. 

As soon as the diagnosis of ambly- 
opia is established, the affected eye is 
occluded for four weeks and then 
treatment is started. At the beginning 
it must be intensive. We advise two 
daily sessions of not less than one hour 
each. If no improvement is obtained 
during this period of time, the patient 
is discharged. If improvement is regi- 
stered, it is permissible to relent a 
little, but not less than one treatment 
a day should be the rule. 

When the amblyopic eye has reach- 
ed a visual acuity of 20/50 or better 


T3° 
N ° 
T3° ° 
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(single letters), orthoptic treatment is 
started, or surgical correction made if 
indicated. If fixation is central or 
nearly central, occlusion is shifted to 
the good eye. To consolidate the 
therapeutic gains, home exercises at 
the coordinator should be continued 
daily for at least three months* 


Burian has stated, with excellent 
reasons, that amblyopia is a disease 
of neglect. With adequate and prompt 
medical care, amblyopia can be pre- 
vented. Thus the doubt arises whether 
it is worthwhile to engage in the study 
of a treatment that may soon have no 
practical application. I believe, how- 
ever, that unfortunately there will al- 
ways be a number of patients that, 
for one reason or another, will not 
have medical care in time and will 
develop amblyopia. 


Furthermore, according to the most 


conservative statistics, about two per 
cent of the population have one am- 
blyopic eye. Therefore, there must be 
about three million amblyopes in the 


United States, and this number is 
large enough to keep pleopticians busy 
for a long, long time. 


SUMMARY 


Practical suggestions are offered 
for the use of pleoptic instru- 
ments. 


*At Professor Cuppers’ Institute, coordinators are rented 


to the patients 


The kaleidoscope is added to the 
list of pleoptic tools. 


Tabulations and _ statistical con 
siderations are presented from 
which a clearcut warning emerges 
against spacing the treatments too 
far apart. Pleoptic treatment, un 
less intensive, is useless. 


Eccentricity and visual acuity do 
not run parallel. 


Pleoptics has a future. 
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HORROR FUSIONIS 


LoutsA KRAMER 
WASHINGTON, D. C. 


Because Cases of horror fusionis are 
rare, less has been said about it in the 
literature than about any other form 
of defective binocular vision. Biel- 
schowsky, von Graefe, Duane and 
Burian have defined it for us as clear- 
ly as it can be described. They have 
put up the “storm warnings” regard- 
ing this grave anomaly; but these 
warnings have at times gone un- 
heeded, or they have been confused 
with the condition of paradoxical 
diplopia by the surgeon and the or- 
thoptist. Since the orthoptist is largely 
responsible for an analysis of the state 
of fusion prior to surgical interven- 
tion, this paper is offered merely as a 
reminder to be ever watchful for 
cases of horror fusionis, rather than 
as a report of anything new on the 
subject. 


Bielschowsky' stated that horror 
fusionis may be due to a defective 
development of the sensorial appar- 
atus in the occipital lobes. In such 
cases it would be congenital and 
therefore, one assumes, incurable. 
However, he further states that it may 
be produced by a protracted disuse of 
one eye or may arise because of a 
severe nervous shock, and that the 
fusion faculty may be capable of be- 
ing developed by proper training and 
a most careful removal of anything 
that may cause a difference between 
the visual functions of both eyes. I 
take this to mean correction of re- 
fraction, anisometropia, aniseikonia, 
amblyopia and strabismus. In _ this 
instance, one wonders whether he 
implied that the disturbance in the 


fusion faculty would have to occur in 
infancy before the fusion apparatus 
had been sufficiently stimulated to- 
wards the goal of binocular single 
vision, or whether he means that the 
binocular reflexes could be well on 
the road to maturity before the in- 
cidence of shock, which arrested the 
fusional development. 


Burian’ defines horror fusionis as 
an active aversion to fusion. Since 
the chief symptom is constant diplo- 
pia, it might be considered that there 
is also an active aversion to suppres- 
sion. The patient is unable to sup- 


press. If the angle of squint is large 
enough to permit wide separation of 


the images and if he is an emotionally 
stable person, he may be able to live 
with it without discomfort. If the 
images are close together, it is impos- 
sible to ignore the diplopia entirely; 
hence, surgical correction of a strabis- 
mus is indeed a dangerous procedure. 


As Burian has shown in several 
papers on the subject, it is very easy 
to confuse postoperative paradoxical 
diplopia with horror fusionis. They 
are entirely different anomalies. In 
fact, when I undertook to write this 
paper for presentation before this As- 
sociation, I thought I had thirteen 
cases, collected over a period of twen- 
ty years, under the classification of 
horror fusionis. After careful study 
of these case reports, and after re- 
examination of two of the patients 
recently, I found that the diagnosis 
had been incorrect in eight cases: 
seven were definitely cases of par- 
adoxical diplopia with anomalous cor- 
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respondence existing at some time 
during life, and one was really only 
a case of very weak fusion with nor- 
mal correspondence which closely 
simulated horror fusionis. After a 
review of the literature, I felt justified 
in calling only five cases horror fu- 
sionis. 


Burian and Capobianco* have given 
us the differential diagnosis between 
the two anomalies. In horror fusionis, 
images fall on corresponding points 
but are not seen singly. There is no 
acceptance of bifoveal stimulation or 
peripheral stimulation. In my small 
series of cases, the cor respondence was 
normal in all cases on the major am- 
blvoscope. With the afterimage test, 
three showed normal correspondence 
and two showed an alternation of the 
images in the same place and some 
general confusion, but not anomalous 
correspondence. I stress this factor, 


because if you see a patient who can- 
not fuse and who has or has had ab- 
normal correspondence at any time, 


will appreciate that there has 
been some desire and effort on his 
part to attain fusion. If he has the 
desire to use the fusion faculty and 
tries to use it, even in an abnormal 
fashion. then it is only logical to as- 
sume that he has no horror of fusion. 
Therefore, one can assume that this 
patient has an interesting case of 
paradoxical diplopia, often with tri- 
plopia, and that he may be using both 
anomalous and normal correspond- 
ence. In horror fusionis, insistence on 
the part of the examiner that the pa- 
tient try to fuse may produce dis- 
agreeable symptoms, the intensity of 
which will be commensurate with the 
emotional stability of the patient. 


you 


The second important characteristic 
of horror fusionis is that there are 
always slight fusional movements at 
the objective angle. These can be seen 


when the major amblyoscope is used, 
more dramatically than with the dou 
ble-image test, although the latter test 
is very revealing. These movements 
are more easily interpreted on the 
major amblyoscope, particularly in 
young children. Using macular sim- 
ultaneous perception or fusion slides, 
ascertain the objective angle of the 
squint. Set the arms at this point, 
and it will be found that the images 
almost touch each other but never 
fuse. The movements of the eyes at 
the objective angle never stop, in ac- 
tive avoidance of fusion. The images 
may overlap horizontally, jump up 
and down vertically, jump over each 
other entirely, or merely slide through 
each other to separate by only a few 
diopters. When the separation of the 
images is increased by the examiner, 
the eyes become quiet and the patient 
begins to relax. The images are then 
separated widely, to the limits of gaze 
on the instrument. It will be noted 
that the patient always maintains 
diplopia and never suppresses, wheth- 
er the images are on the convergent 
or divergent side of the objective 
angle. Now bring the moving target 
toward the stationary one and _ the 
eye will move quietly with it until 
the images are between two and four 
prism diopters from the objective 
angle of squint. Immediately the 
characteristic movements of horror 
fusionis will be reinstated as the bifo- 
veal region is reached. In three of my 
patients, nausea and headache were 
produced the moment the bifoveal re- 
gion was reached and they became 
tense and nervous. 


The same technique of examination 
should be followed using peripheral 
slides, and finally Stark red-green 
slides to see whether there is any 
mixing of colors. The patients may 
give misleading answers at times, say- 
ing they think they “fused momen- 
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tarily.””. My experience has been that 
some patients, knowing their eyes are 
abnormal, try to pretend to them- 
selves for brief moments that they are 
capable of performing a normal binoc- 
ular act. This “whistling in the dark” 
attitude can always be judged by the 
observer on the basis of the typical 
movements of the eye and subsequent 
examinations, particularly chil- 
dren. If the eyes are still in motion 
at the objective angle when the pa- 
tient says he thinks they may be 
fused, then he is probably not fusing. 
If, on the other hand, all motion stops 
and the eyes appear to be at rest and 
if he can hold his fusion at the exact 
angle of the squint, then he does not 
have horror fusionis. He probably has 
just a weak fusion sense that has 


never been sufficiently stimulated. 


The third point to remember is that 
the patient with horror fusionis never 
has monocular diplopia; therefore, 
triplopia cannot exist. In monocular 
diplopia, the constant diplopia of 
which the patient complains is due to 
the fact that he has anomalous cor- 
respondence persisting after the angle 
of squint was changed, generally by 
surgical intervention, and that his two 
foveas maintain the two different vis- 
ual directions which they had prior to 
operation. I recently saw a case in an 
adult who had never had an eye oper- 
ation, although most cases of para- 
doxical diplopia occur after some 
surgical procedure. This man _ had 
complained of constant diplopia for 
twenty years. He was a high hyper- 
ope who had worn glasses since he 
Was two years old for a convergent 
strabismus. The glasses apparently 
kept his eyes straight for some years 
because his squint was purely accom- 
modative. He gradually developed a 
small mechanical factor, apparently 
because the power of his lenses was 
reduced too much, and anomalous 
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correspondence developed. After this 
habit was established, another oph- 
thalmologist put back the full cor- 
rection. This pushed the angle of 
squint almost to orthophoria, or 
changed it so that the patient was 
forced to seek for his anomalous cor- 
respondence on the exotropic side. 
His eyes gradually became divergent. 
When I saw him, triplopia could be 
elicited easily on the synoptophore. 
The afterimage test gave an anoma- 
lous response, but he had symptoms 
similar to those we see in other cases 
postoperatively. I am intrigued with 
the comparison of these two kinds of 
anomalous vision because they both 
have an aversion to suppression and 
both suffer the disturbing conse- 
quences of diplopia. 


Case 1. W. F. age 18, male, had a history 
of onset of squint at age 4. He could not be 
sure in retrospect whether it was convergent 
or divergent but felt sure that “he was wall- 
eyed.” He had been given orthoptic training 
in four different cities. This had allegedly 
corrected the deviation, but he could not get 
rid of his diplopia. At age 14 he had had a 
bilateral operation, but since the surgical 
scars had healed well, it was not possible for 
me to tell whether it was performed on the 
lateral or medial rectus muscles, and he could 
not remember. Since the operation, the di- 
plopia had become worse because the images 
overlapped but never fused perfectly. Print 
was always double. He was emmetropic and 
the vision was 20/20 each eye. Prism and 
cover test showed an exotropia of 20 prism 
diopters for near and 10 prism diopters for 
distance. Worth dot test showed crossed 
diplopia for distance and near, the separation 
of the images corresponding approximately 
with the angle of deviation. The ocular rota- 
tions were normal. The near point of con- 
vergence was at 5 cm. On the synoptophore 
the objective angle was 10 prism diopters of 
exotropia for distance. Subjectively there was 
no simultaneous perception or fusion. The 
images jumped over each other around the 
objective angle. There was no suppression of 
either eye. Print slides were double. His 
near reading objectively was exotropia 4, 
lower than the prism and cover measure- 
ments. This probably could be explained by 
the fact that he had a good proximal conver- 
gence and the —3.00 sphere lenses used on 
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the synoptophore stimulated an accommoda- 
tive-convergence movement. The same be- 
havior of the images at the objective angle 
was present, with no fusion. No monocular 
diplopia could be elicited, since the corre- 
spondence was normal. On the afterimage 
test he appeared to alternate, the images ap- 
pearing in the same place. An attempt to 
stimulate his fusion on the synoptophere was 
unsuccessful. Since he appeared to have hor- 
ror fusionis, with typical fusional movements 
at the objective angle, treatment was con- 
traindicated. It was suggested that he occlude 
one eye during the summer months in order 
to study for his examinations and also to 
learn to ignore one image when the occlusion 
was removed. He could alternate at will and 
had learned to do this rapidly because, by 
switching constantly, his diplopia was _ less 
noticeable to him, although always present. 


Case 2. F. G. age 27, male, stated that he 
had had trouble with his eyes since childhood, 
not only because of myopia but also because 
of constant diplopia. He was not examined 
until age 6. No treatment other than glasses 
given. The diplopia made him very 
belligerent: he did poorly in school and could 
never get along with people. He went into 
the Army and was discharged as unfit for 
duty. At the age of 25 he began orthoptic 
training in another city. He persisted for 
two years but could never fuse. He had con- 
stant headache. He was examined for anisei- 
konia during this period but the results were 
negative. At the time I saw him he was tak- 
ing tranquillizers and thyroid extract, which 
he said made him a little more agreeable. His 
refraction was O.D. —5.25 sph. —0.75 cx 165, 
20/20, O.S. —5.50 sph. —1.00 cx 160, 20/20. 
The prism and cover test showed 0 with left 
hyperphoria 8 for distance and exotropia + 
with left hyperphoria 4 for near. The dark 
red glass test showed that the left hyper- 
phoria probably a dissociated vertical 
divergence due to the lack of fusion. Ocular 
motility was normal, except for a very slight 
overaction of the left inferior oblique and an 
equally slight overaction of the left superior 
rectus, so slight that it was not considered 
significant, particularly since he insisted that 
his diplopia was always horizontal and on a 
level. On the synoptophore the objective 
angle was esotropia 2 with no hyperphoria. 
Subjectively, images jumped over each other 
at the objective angle. He could find no sub- 
jective angle at which he could fuse. At the 
objective angle sometimes there was excyclo- 
tropia of 8 diopters in the right eye with left 
hyperphoria of 2, but this would disappear 
the moment correction for it was instituted 


was 


was 


on the instrument. Images almost fused, then 
slipped through each other. There were ac 
tive movements of the eyes at the objective 
angle which were not present until the bifo 
veal region was reached. The afterimage test 
showed that the images would alternate in 
the same place. He described a “pulling apart 
and coming together” motion at times when 
he thought he saw them simultaneously. Al 
though his answers were confused, I could 
not interpret them to mean anomalous cor 
respondence. The patient was belligerent and 
emotionally disturbed and was difficult to 
examine. He felt that an operation would 
cure him and resented the fact that no one 
would operate on him. The ophthalmologist 
in charge of the case at this time had told 
him it would not help. When I told him 
orthoptic training was risky and might make 
his diplopia worse, he stated that suicide 
would probably be his only release 
diplopia. In this case, surgical intervention to 
give him a strabismus and separate the 
images either vertically or horizontally was 
too fraught with danger because of his emo 
tional instability. He would still have had 
the diplopia, I believe. 


from 


Case 3. Mrs. J. R. age 33, housewife with 
two children, had had a convergent strabis 
mus since birth. She wore glasses at the age 
of 2. The squint was not noticeable after that 
so she had never had surgical correction. 
She had experienced constant diplopia since 
she was a small child but had learned to live 
with it, since she was incapable of suppres 
sion. She was sent to me for examination 
only because she was taking a_ secretarial 
position and thought that new developments 
in the study of vision might offer her some 
help for the diplopia. She had had orthoptic 
training at the age of 14 which did no good. 
A vertical prism was incorporated in her 
glasses when she was in college, but it 
bothered her and made the diplopia more 
annoying, since it leveled the images and 
brought them closer together and she could 
not fuse them. Her refraction was O.D. 
+0.50 +0.50 cx 85, 20/100, O.S. +0.75 
+0.25 cx 100, 20/20. Prism and cover test 
with or without glasses revealed no horizontal 
or vertical deviation; there was no movement 
of the eyes at all. The ocular rotations were 
normal. The Maddox rod test showed X 8 
with L.H. 2 for distance and X 2 with L.H. 
1 for near, but this was merely an approx- 
imation as the line and light kept jumping 
back and forth in constant movement. 


On the synoptophore the objective angle 
was X 2 with L.H. 4. Subjectively the images 
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HORROR 


jumped over or slipped through at the ob- 
jective angle. There was no attempt made to 
attain anomalous correspondence. There was 
no suppression of either eye, not even of the 
amblyopic right eye. Typical movements of 
aversion to fusion around the objective angle 
were present on foveal, macular or peripheral 
slides. Print was double. 


The afterimage test showed normal cor- 
respondence. With her head tipped to the 
right, fixating at 6 meters and a red glass 
before either eye alternately, there was left 
hyperphoria 3, head tipped to the left there 
was left hyperphoria +. It was thought that 
perhaps the hyperphoria might be responsible 
for the diplopia. A prism of 3 base down 
over the left eye was tried. This kept images 
level in the primary position but they would 
not fuse and the eyes were in constant mo- 
tion. Since there did not seem to be much 
variation in the amount of the left hyper- 
phoria, it was hoped that correction of it 
might stimulate her fusion but the rejection 
was the same as it had been when it was 
tried during her college days some fifteen 
years ago. Since she had adapted herself so 
well to the diplopia and, fortunately, had an 
amblyopic right eye that dimmed the second 
image still more, treatment was _ contrain- 
dicated. She was a stable person and accepted 
the diagnosis of horror fusionis with grace. 


Case 4. J. A. age 17 years, male. This 
young man had a history of diplopia follow- 
ing a brain concussion at the age of 6. This 
case falls into the category which Bielschow- 
sky described as arising from a severe nervous 
shock. At about the age of 14, eight years 
after the brain concussion, the diplopia be- 
came constant. Results of physical examina- 
tion was negative. He had never worn 
glasses. He had been given orthoptic training 
by an optometrist for two and a half years 
between the ages of 7 and 9.5 years, but 
stated that he could never fuse more than 
momentarily. When I saw him the vision in 
the right eye was 20/30-1 and in the left 

20 /20-1. Prism and cover test revealed 
an exotropia of 20 prism diopters for distance 
and 12 prism diopters for near. The rotations 
were normal. The Worth four dot test 
showed crossed diplopia corresponding to the 
angle of squint. The afterimage test re- 
vealed normal correspondence. On the syn- 
optophore the objective angle was exotropia 
20 for distance and near. Subjectively, 
images drifted back and forth at the objective 
angle but would not fuse. There were typical 
movements of aversion to fusion at the bifo- 
veal region. He stated that ordinarily he 
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could “see through” one image which he 
knew to be the image seen with the non- 
fixing eye. He was fairly well adjusted to 
the situation and was keeping up with his 
high school studies as an average student. 
He was told that surgical intervention and 
orthoptic training were contraindicated and 
that it was best for him to try to live with 
the situation. We felt he could do this as he 
was a very reasonable person. 


Case 5. Age 7.5 years, female. This is the 
only case of true horror fusionis I have en- 
countered in a child. There was a history of 
exotropia intermittently since infancy. She 
had always noticed diplopia but the parents 
ignored it, thinking it was her imagination. 
The vision was 20/20 in each eye and her 
refraction showed a slight amount of hyper- 
opia, for which glasses were not given. The 
prism and cover test revealed an exotropia of 
30 prism diopters for distance and 25 prism 
diopters for near. The Worth dot test showed 
crossed diplopia for distance and confusion for 
near. The ocular rotations were normal. The 
near point of convergence was at 2 cm. The 
eyes looked straight much of the time, but 
there was no prism convergence at either 
distance or near. On the synoptophore the 
objective angle was exotropia 30, right hyper- 
phoria 4 for distance and exotropia 30, right 
hyperphoria 2 for near. There was no at- 
tempt at anomalous correspondence. Upon 
oscillation of large peripheral stimuli at the 
objective angle, she reported that they seemed 
to fuse momentarily on her first visit, but 
she was never sure. Foveal and macular 
slides showed the characteristic jumping over 
and drifting back and forth at the objective 
angle. The afterimage test showed normal 
correspondence. 


Because of her age it was decided to give 
this child orthoptic training, since we felt 
that this might prove to be merely a case of 
weak fusion that needed stimulation. At the 
end of one month of training in the office 
plus daily home exercises of every kind and 
description, which she carried out faithfully, 
it was decided that this was a case of horror 
fusionis. She could not fuse under any condi- 
tions; the movements of the eyes at the exact 
angle of squint were an avoidance of fusion. 
Care was taken during the treatments to 
minimize the diplopia and to try to get her 
mind away from it when not doing exercises. 
The parents were instructed not to mention 
diplopia to her, since it was obvious that the 
daily orthoptic training, without result, might 
introduce psychosomatic symptoms. She was 
then given a two months’ rest from treatment 
with instructions again to the parents to say 
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nothing about her eyes, except assurance that 
we were pleased with her progress, should the 
subject be mentioned by her. The ophthal- 
mologist in charge of the case wisely felt 
that surgical intervention should be avoided. 
Two months later, upon re-examination, the 
situation remained unchanged. Two years 
later, not having seen the child, I telephoned 
the mother on the pretext of talking with the 
child, who was then 10 years old. Upon 
questioning her in as subtle a way as I could 
manage, she reported diplopia whenever she 
thought about it but it did not bother her 
and it was spontaneously present only occa- 
sionally. Since the angle of the exotropia 
was 30 prism diopters for distance and 25 
prism diopters for near, the second image was 
far enough away for her to ignore it. 
Although horror fusionis is infre- 
quently encountered, it is important 
that patients with this form of in- 
superable diplopia be properly diag- 
nosed. Orthoptic treatment should 
not be attempted. This paper has 


been especially directed to the orthop- 
tist who seldom has the opportunity of 
seeing older patients, but who may 
still be able to make the differential 
diagnosis between horror fusionis, 
monocular diplopia in cases of weak 
fusion. 
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TWO NEW OPTICAL INSTRUMENTS: BINOCULAR 
TRAINER AND PHYSIOLOGIC DIPLOPIA READER 


ALEATHA TIBBS 
ATLANTA, GEORGIA 


Binocular Trainer 


Tue Binocular Trainer was de- 
signed for use by the patient, by the 
orthoptist, and by the ophthalmolo- 
gist who does not have the services 
of an orthoptist. It is both diagnostic 
and therapeutic. The doctor or the 
orthoptist can diagnose the sensory 
anomaly and the treatment may be 
safely carried out at home by the 
patient. 


This instrument was developed be- 
cause of the inadequacies of available 
home instruments—the stereoscope, 
purely subjective and with no con- 
trols; the tracograph, with no scale 
and clumsy to use; and the Pigeon 
Cantonnet, a flimsy structure. 


The principal uses are presented 
herein, although it will be obvious to 
the trained reader that its flexibility 
and ease of use lend themselves to 
other areas of exercises and training. 


PRINCIPAL USES 


I. Diagnosing abnormal retinal cor- 
respondence 


II. Treating abnormal retinal corre- 
spondence both at home and at 
the office 


III. Breaking all types of suppression 
[V. Developing vergence amplitudes 


If a vertical condition is present, all 
the above exercises can be carried out. 


! wish to acknowledge Mr. Arnold E. Hardy, engineer, 
who made the first model to my specifications and con 
tributed greatly to its design 
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Binocular Trainer. 


INSTRUCTIONS 


I. Diagnosing Abnormal Retinal 
Correspondence 


A. Do a prism and cover mea- 
surement at thirteen inches. This is 
the objective angle. Example: Eso- 
tropia twenty diopters. 


B. ‘Tilt the instrument to the side 
and forward so that the patient will 
look into the mirror with his nonpre- 
ferred eye. Do not tilt the head to 
the side. The visual line should be 
perpendicular to the table on which 
the instrument sits. For example, the 
patient with a left esotropia would 
look in the mirror with his left eye 
(fig. 1). The bridge of the nose 
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Ficure 1 


should be against the curved part of 
the septum. 


C. Use dissimilar pictures, or first 
grade fusion targets. Place the lion 
(fig. 1) on the chart of the wing- 
board where it will be seen in the 
mirror with the nonpreferred eye. 
Be sure the reference marks are in 
alignment with the two zeros. As in 
the case of a left esotropia, the left 


Ficgure 1,a 


eye sees the lion in the mirror. 


D. Place the lion’s cage (fig. 1,a) 
on the chart of the opposite wing- 
board where the preferred eye will 
see it. This eye does not look into the 
mirror. 


FE. When the patient sees both the 
lion and the cage, ask him to slide the 
lion’s cage along until he sees the 
lion in the cage. 


1 
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Ficure 2,a. 


Ficure 2. 
W 
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Ficure 3. 


F. Note on the scale the position 
where he reports that the lion and 
the cage are superimposed. This is 
his subjective angle. 


G. If normal retinal correspond- 
ence is present, he will superimpose 
within five diopters of the prism and 
cover measurement at thirteen inches. 
That is, if the prism and cover mea- 
surement is twenty diopters base 


Ficure 3,a. 


out, he will superimpose on the wing- 
board within five diopters of twenty 
diopters on the convergent side of 
zero. The objective and subjective 
angles are the same. If abnormal 
retinal correspondence is present, he 
will superimpose at an angle less than 
twenty diopters on the convergent 
side. The subjective angle is less than 
the objective angle. However, be sure 
to allow a margin of five diopters be- 


—_ 
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Ficure 4. 


Ficure 4,a. 


Figure 5 


fore calling it abnormal retinal cor- 
respondence. 


H. To test for second grade fu- 
sion, repeat exactly the above pro- 
cedure using similar pictures, such as 
the dogs (figs. 2 and 2,a, peripheral 
fusion). If normal retinal corre- 
spondence is present, the patient will 
fuse the dogs within five diopters of 
the objective angle. To determine 


Figure 5,a 


suppression toward and including the 
fovea, repeat the procedure with the 
rabbit (figs. 3 and 3,a) and the little 
clown pictures (figs. 4 and 4,a). Be 
sure the patient reports seeing both 
control marks simultaneously; for in- 
stance, the hat and the tie on the 
clown. 


I. After fusion is demonstrated, 
convergence amplitude may be mea- 
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sured by moving the object not seen 
in the mirror on the convergent side 
in until diplopia is appreciated. Diver- 
gence amplitude is measured by mov- 
ing the object out on the divergent 
side to the point where diplopia is 
appreciated. (If suppression from 
amblyopia is too deep, the vision may 
have to be improved by occlusion of 
the good eye before the above test 
can be achieved. ) 


Il. Treatment of Abnormal Retinal 
Correspondence 


This treatment may be safely car- 
ried out at home, consequently prog- 
ress is much faster. In addition, this 
saves the patient office visits and ex- 
pense. 


A. In treating abnormal retinal 
correspondence, one must be aware 
of certain cases which do not as a 
rule respond well to treatment. These 
are: 


1. Deep amblyopia which is not 
correctible. 


2. Harmonious abnormal  corre- 
spondence (the subjective angle 
is from zero to five diopters base 
out, that is, the angle of anomaly 
is equal to the angle of squint. 
For example, the subjective is 
at zero and the objective angle 
is at twenty base out). When 
harmonious abnormal retinal 
correspondence is demonstrated 
on the following tests, the prog- 
nosis is poor. 


a. Afterimage (positive and neg- 
ative ) 


b. Double image 


c. Haplascopic instrument (bin- 
ocular trainer, amblyoscope) 


3. Alternators 


B. Children who can successfully 
perform the following exercises may 
vary in age. Some mature four and 
one-half year olds or five year olds, 
can do fairly well. If amblyopia is 
present, constant occlusion should be 
carried out until the best possible vi- 
sion is obtained. When the vision in 
each eye is equal or almost equal, 
treatment for abnormal retinal cor- 
respondence should be started. To- 
tal occlusion should be continued 
throughout the course of treatment 
and up to the time of surgical opera- 
tion. 


1. Technique 


a. Place the number 1 sized ball 
(fig. 5) in alignment with 
the zeros on the wingboard to 
the side where the nonpre- 
ferred eye will see it in the 
mirror. 


b. Place the number 1 sized cir- 
cle (fig. 5,a) on the wing- 
board to the opposite side of 
the septum where the pre- 
ferred eye will see it. 


c. When the patient sees the 
ball and the circle simulta- 
neously, instruct him to place 
the circle so that he sees the 
ball on the right side and the 
circle on the left side. 


d. While he maintains constant 
fixation on the ball, instruct 
him to keep the circle as 
close to the ball as_ possible 
while he moves it from the 
right side to the left side of 
the ball. At first the ball 
may disappear as the circle 
moves across it, but after a 
while, as suppression breaks, 
he should begin to see the ball 
in the circle as the circle 
crosses it. The movement 
across should be fairly rapid. 
Be sure that constant fixation 
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Ficure 6,a. 
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Ficure 7. 


is maintained on the ball. 
Watch his eye in the mirror. 
If proper fixation on the ball 
is maintained, the eye will 
be steady. 


e. When suppression has broken 


so that he sees the ball in the 
circle as the circle moves 
across it, ask him to count 
twenty-five times across and 


f. 


Figure 7,a. 


then try to catch the ball in 
the circle. 


Note the angle where he 
caught the ball. Do not be 
alarmed if he caught the ball 
at his subjective angle. At 
this point, repeat the same 
procedure with the number 2 
ball and circle, (figs. 6 and 
6,a), then the number 3 ball 


— — 
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and circle (figs. 7 and 7,a). 
Usually, when superimposi- 
tion of the number 3 ball and 
circle is obtained, it is at 
the objective angle and nor- 
mal retinal correspondence is 
present. 


When the patient has normal 
retinal correspondence when 
working with the number 3 
ball and circle, use the num- 
ber 2 rabbits to see whether 
he has normal retinal corre- 
spondence on second grade 
fusion. Again, if he at first 
demonstrates abnormal reti- 
nal correspondence on fusion, 
do not be concerned. Try the 
foveal clowns. If abnormal 
retinal correspondence is still 
present, go back to the cross- 
ing-over technique with the 
number 3 ball and circle for 
two or three days, then try 
second grade fusion again. 
When normal retinal corre- 
spondence is difficult to main- 
tain at the objective angle, 
place the foveal clown (the 
one seen with the preferred 
eye) about ten to fifteen diop- 
ters inside the patient’s objec- 
tive angle so that it will fall 
inside his angle of squint. A 
simple tongue depressor can 
be placed flat at the objective 
angle while the patient moves 
the clown from ten to fifteen 
diopters inside the angle of 
squint back to the objective 
angle. (The tongue depressor 
serves as a stop.) When the 
clowns appear to the patient 
to be moving closer together, 
continue the movement until 
the clowns bump together 
several times, then let him 
attempt to fuse them. They 
should fuse at the objective 


angle. Next try the number 
2 rabbits, then the number 2 
dogs. 


h. When normal fusion has 
been obtained, as much ver- 
gence as possible should be 
developed before surgical in- 
tervention. Convergence am- 
plitude should be emphasized 
first in an esotropic patient 
who demonstrated abnormal 
retinal correspondence;  di- 
vergence amplitude should be 
emphasized in an _ exotropic 
patient who demonstrated ab- 
normal retinal correspond- 
ence. In this way one may 
avoid that area in which the 
subjective angle _ originally 
fell until after the operation. 


i. Thirty minutes daily, divided 
into three or four periods, is 
essential to a good result in 
treatment of abnormal retinal 
correspondence. 


III. Developing Vergence Amplitude 


Either eye fixates on the dog in the 
mirror while the patient slides the 
other dog on the opposite scale to the 
place where he sees one dog with both 
the bow and the ball. Note the angle 
at which he fused. To increase the 
convergence amplitude, move the dog 
toward the convergent side to the 
place where diplopia ensues, then 
back to the place where fusion is re- 
gained. The patient should make an 
effort to hold the dogs together as this 
technique is repeated. Divergence 
amplitude is developed in the same 
way except that the dog is moved 
toward the divergent side. Vergence 
amplitudes may also be measured on 
the smaller fusion targets. Usually, a 
divergence of five to ten diopters and 
a convergence of twenty-five to thirty 
diopters are considered sufficient. 
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Watch the eye in the mirror. Usual- 
ly, when fusion is lost the patient will 
alternate from one picture to the 
other. The parent must be taught to 
observe this. 


IV. Antisuppression Treatment 


One finds suppression in manifest 
squints, phorias and amblyopias. The 
following technique is used for all 
types: 


A. Technique 


1. While the eye 
maintains constant fixation on the 
number 1 ball in the mirror, the 
preferred or nonsuppressing eye 
fixates the number 1 circle on the 
opposite scale. The patient is in- 
structed to move the circle from 
right to left, keeping as close to the 
hall as possible, until he sees the 
ball in the circle as it moves across. 
After many crossings he should 
be able to see the ball in the circle 
and try to hold it there for thirty 
seconds. When he can maintain 
the number 1 ball in the number 1 
circle, repeat the procedure with 
the number 2 and 3 balls and 
circles. 


suppressing 


2. Tracing. Place a picture on 
the side where it may be seen in 
the mirror. Place a blank sheet of 
paper on the opposite side and have 
the patient trace what he sees in 
the mirror. Tracing may be used 
in the same way that the cheiro- 
scope is used. 


The plastic target carriers supplied 
with the instrument may be affixed 
to the chart board, as required, with 
Scotch tape. The trainer can center 
them by aligning the guide marks 
with the horizontal zeros on the chart. 
When correctly aligned, the center 
zero will appear in the aperture in the 
middle of the carrier. In many cases 


it will be possible to take the diver- 
gence or convergence reading by 
noting the scale mark appearing in 
the aperture in the middle of the 
carrier. 


All the targets except the clown 
have been marked according to grade. 
The instructions refer to them by 
number as well as by subject matter. 


Physiologic 


Diplopia Reader 


Physiologic Diplopia Reader 


The Physiologic Diplopia Reader is 
designed only for patients who have 
obtained straight eyes either by 
glasses or by surgical means. It is 
also designed to improve the area of 
comfort for reading in a patient with 
a phoria, in which the middle third 
is either too far on the divergent or 
too far on the convergent side. 


The following instructions relate to 
use of the Reader in cases of accommo- 
dative esotropia and phorias at all 
ages. This includes presbyopic indi- 
viduals. The instructions are pre- 
sented in the simplest possible terms. 
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The main purpose of this instru- 
ment is to increase the amplitudes of 
relative vergences. Relative vergence 
is that amount of vergence which can 
be applied without changing accom- 
modation. The end point is either 
blurred vision or diplopia. Absolute 
vergence is that amount of vergence 
which can be applied irrespective of 
accommodation. The end point is 
diplopia. 
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Figure 8 


If a phoria is present and one eye 
is covered, the eye behind the cover 
deviates. In using the Physiologic 
Diplopia Reader, tell the child to close 
his left eye and push the septum for- 
ward until the right eye sees number 
6 on the top row as the last number 
to the left. When using the Reader 
with both eyes open, the septum 
serves as a cover in front of the right 
fovea for fixating the first three num- 
bers on the left side, and as a cover in 
front of the left fovea for fixating the 
last three numbers on the right side. 
Bifoveal fixation is present only on 6 
and 8, the two center numbers (fig. 
8). 


If the patient is to maintain straight 
eyes as he looks from the left side to 
the right side, a vergence movement 
is necessary to hold the eye behind 
the septum straight. If the vision is 
blurred, only absolute vergence has 
been applied, but if the vision is clear, 
relative vergence has been applied. 
Physiologic diplopia is present on the 
septum. Because of the accommo- 
dation-convergence association reflex, 
one diopter of accommodation is re- 
flexly associated with approximately 
one meter angle of convergence. A 
person who is esophoric and not wear- 
ing full hyperopic correction must 
exert accommodation, which at the 
same time brings out excessive con- 
vergence. To overcome the excessive 
convergence, relative divergence must 
be applied. Consequently, as one 
reads on the Physiologic Diplopia 
Reader with gradually increased ac- 
commodation, he must gradually in- 
crease his amplitude of relative fu- 
sional divergence to maintain clear 
vision with straight eyes. 


ACCOMMODATIVE ESOTROPIA 


A. Requisite to Developing Relative 
Vergence 


1. Eliminate amblyopia 
2. Break suppression 


a. Diplopia accommodating with- 
out correction with crossed 
eyes 

b. Conscious alternation while 
maintaining diplopia 

c. Control — the ability to 
straighten the eyes by blur- 
ring the vision and to cross 
the eyes by clearing the vision 


d. Elimination of foveal sup- 
pression by a red filter worn 
constantly over the lens of 
the nonsuppressing eye. The 
patient may do homework 
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with a red _ pencil, string 
pastel colors of seed pearls, 
trace with a red pencil, sew 
with pastel colors of thread. 


3. Prescribe plus correction suffi- 
cient to permit clear single binocular 
vision 


4. Demonstrate appreciation of sim- 
ple physiologic diplopia and framing 
with a pencil. 


B. Developing Relative Vergence 


1. Hold the instrument so that the 
holes are under the nose. The septum 
is pulled all the way back toward the 
nose. If the eyes are straight, when 
the red line is fixated it is seen singly 
and the septum appears double (phy- 
siologic diplopia). It is not uncom- 
mon to have to add more plus at near 
to give single binocular vision. The 
print should be clear. If the eyes 
are crossed, when the patient fixates 
the red line it will be seen double 
and the septum blocks out. part of the 
line. If the patient has difficulty 
recognizing physiologic diplopia on 
the septum, pull it all the way back 
and cover his left eye while he looks 
at the number 1 on the top row with 
his right eye. Then push it forward 
until he no longer sees the number 1 
with the right eye. The number 7 
must still be seen. (If the patient has 
a narrow pupillary distance, when 
the left eye is covered the number 1 
will already be blocked out for the 
right eye.) On opening both eyes, he 
will see 736842 framed between the 
two septums. When the patient has 
straight eyes with clear vision, he 
should begin to read from the red 
line back and forth as follows: 68 863 
3684 48637 736842 2486371 17368- 
429. 


Do not move the septum before re- 
peating the same procedure on the 


smaller sized lines of print until he 
has clear single binocular vision on 
the bottom row. At this point he is 
instructed to close his left eye and 
fixate the 7 on the top row with his 
right eye. On opening both eyes he 
will see 3684 between the septums. 
He should read from the center, 
adding one number on each trip back 
and forth as before. When he has 
clear single binocular vision on the 
bottom row, he then closes his left 
eye and fixates the 3 on the top row 
with his right eye and pushes the 
septum forward until the 3 is blocked 
out. On opening both eyes, 68 will 
be framed by the septums. Repeat the 
same procedure until he is able to 
clear his vision with straight eyes on 
the bottom row. In order to maintain 
clear single binocular vision as he 
reads from right to left, relative ac- 
commodation and relative vergence 
must be applied. 


If a slight fusional disparity or a 
hyperphoria is present, the patient 
may be unable to obtain clear vision 
and straight eyes with the 3 blocked 
out. In this case one may have to 
settle for blocking out the 7, or even 
perhaps the 1. 


2. Glasses reduction. 


a. After the patient has obtained 
clear single binocular vision 
on the bottom row with what- 
ever plus correction is neces- 
sary, hook -0.50 fitovers over 
his lenses and repeat the 
whole procedure above. 


b. When the patient can appre- 
ciate clear single binocular vi- 
sion on the bottom row with 
glasses and add -0.50, he 
should wear the -0.50 fitovers 
constantly for daily use while 
he practices with -1.00 fit- 
overs on the _ instrument. 
When he has clear single bin- 
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ocular vision on the bottom 
row with glasses and add 
-1.00, he wears -1.00 fitovers 
constantly for daily use while 
he practices on the instru- 
ment with -1.50, and so on 
until his glasses are neutral- 
ized. At this point he goes 
without glasses but practices 
the same exercise with -0.50, 
then -1.00, then -1.50 to de- 
velop a reserve of positive 
relative accommodation and 
relative divergence. The fit- 
overs may be hooked on a 
pair of empty sunglass frames. 
A total of twenty minutes a 
day divided into three periods 
is essential to a good result. 
Each fitover must be used for 
practice three to four days 
before going on to stronger 
minus lenses. 


PHORIAS WITH A LIMITED AREA 
OF COMFORT FOR READING 


A. Measurement of Area of Comfort 

1. While the patient reads small 
print at normal reading distance, with 
a rotary prism increase base in to the 
point where he appreciates either 
diplopia or blurred vision; then in- 
crease base out until he appreciates 
either diplopia or blurred vision. Add 
the base in and base out readings, 
divide by three, and note where the 
middle third is. For comfortable read- 
ing one should be able to converge 
with clear single binocular vision 
twice as far as he can diverge. 


B. Treatment 

1. Be sure the patient appreciates 
physiologic diplopia with a_ pencil 
and that he can frame objects of 
different sizes. 


2. See figure 8 on the proper way 
to hold the instrument. While the 
patient fixates the red line, move 
the septum forward and backward 
until the patient recognizes physio- 
logic diplopia on it. The red line 
should be seen singly. Push the sep- 
tum forward until only the 6 and 8 
are framed (physiologic diplopia), 
then ask the patient to read the num- 
bers back and forth, beginning with 
68, 863, 3684 and so on, adding only 
one number on each trip back and 
forth until the whole line is read. He 
should continue reading back and 
forth on down through the bottom 
row. He should practice reading the 
numbers each day for a total of 
twenty to thirty minutes, divided into 
three to four periods. If after ten days 
to two weeks the area of comfort has 
not improved sufficiently, base in or 
base out prisms may be necessary to 
bring the amplitudes within normal 
limits. 


Assembly of the unit is completed 
by fitting the handle to the main 
piece, as illustrated. The chart board 
is slipped over the distal end of ihe 
main piece, as illustrated. 


The instruments may be purchased locally or may be 
ordered directly from The House of Vision, Inc., 137 N. 
Wabash Avenue, Chicago 2, Illinois. 
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CONVERGENCE INSUFFICIENCY 
AND FOVEAL FUSION 


A. Cason 
OMAHA, NEBRASKA 


Many orthoptists have emphasized 
the need for stable first-grade foveal 
fusion as a basis for good general 
fusion. Julia Lancaster’ has said over 
and over again, “The first step of the 
‘ladder to binocularity’ is fixation. 
Without good fixation, the patient can 
go no further.” 


Fixation is the main prerequisite 
for first-grade foveal fusion or super- 
imposition—what Aleatha Tibbs? has 
termed “bifoveal fixation.” This she 
has stressed as being far more im- 
portant than often realized. I am 
finding it as important in the treat- 
ment of phorias with convergence in- 
sufficiency as in the treatment of 
strabismus. 


To my office have come sixty-six pa- 
tients in the last two years with mal- 
function of eye muscles termed “con- 
vergence insufficiency,” in various 
stages of discomfort and _ binocular 
malfunction at near. Among them 
were many who had tried various 
forms of home therapy in the past 
and who demonstrated fairly large 
prism amplitudes and excellent near 
point of convergence, but symptoms 
persisted. In these patients, peripher- 
al fusion as measured on the tropo- 
scope was usually very good; but in 
delving deeper to find an explanation 
for the continued distress, it was 
found that amplitudes of fusion were 
almost nonexistent on five-millimeter 
second-grade foveal targets having 
one-millimeter check marks. 


In working with these patients, I 
set out first to remedy the faults 
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found, working with smaller and 
smaller first-grade targets, eliminating 
supression along the way, until at last 
first-grade foveal targets could be held 
superimposed stably with almost no 
foveal supression. The patient was 
asked to work at home one-half hour 
daily with a red pencil, covering his 
dominant eye with a red filter, until 
the remaining suppression seemed 
alternate in nature. Then the red 
filter was alternated daily. 


To get at any hidden suppression on 
the troposcope, after stable bifoveal 
fixation was achieved, second-grade 
targets of decreasing size were used 
in excursions or “chasing,” along with 
stimulation on the instrument, with 
no amplitudes attempted, working 
eventually down to second-grade fo- 
veal slides. Finally, second-grade tar- 
gets having both peripheral or mac- 
ular and foveal checkmarks were 
used in the same way to pick up any 
last traces of suppression. For this, 
the American Optical Company slides 
showing the kangaroos are valuable. 
At this stage, physiological diplopia 
at both distance and near was being 
practiced at home by the patient for 
perhaps ten to fifteen minutes daily, 
in addition to continued red tracings. 


Up to this time, no fusional ampli- 
tudes of any kind were attempted, 
either on or off the troposcope. How- 
ever, after stabilizing fixation and 
eliminating suppression, the patient’s 
amplitudes were found to be greatly 
increased on foveal targets. In using 
this method patients with convergence 
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insufficiency, including those with a 
remote near point of convergence and 
poor fusional amplitudes, developed 
comfortable and spontaneous ampli- 
tude to approximately twenty prism 
diopters base out, whereas five prism 
diopters base out had previously re- 
quired extreme effort. 


Just before the breaking point on 
convergence, blurring of the images 
was noted by the patient in almost 
every case. To get past this plateau, 
it was necessary to teach the patient 
to clear the fused image by such 
means as tracing around the edges of 
the image and oscillation. Often the 
fusional amplitudes, foveal as well as 
peripheral would suddenly increase to 
thirty prism diopters base out. At this 
stage, the patient was working at 
home on a_ convergence-divergence 
card. 

The surprising thing was that there 
was no strain or forcing of vergences. 
When the way was cleared by stable 
first-grade foveal fusion and elimina- 
tion of suppression, convergence often 
came naturally. This would make one 
wonder whether lack of convergence 
were a result of faulty fusion, rather 
than a cause. 


Patients seemed to note relief from 
symptoms as soon as bifoveal fixation 
was established, and before any ampli- 
tude was attempted. Average length 
of treatment was approximately eight 
half-hour weekly sessions, and seldom 
did treatment extend beyond twelve 


sessions. 


Patients with mild convergence in- 
sufficiencies were often sent home to 
do red tracings and practice physio- 
logical diplopia, and a month later 
were given convergence-divergence 
card exercises, with little or no office 
therapy. Patients given regular ther- 
apy generally had fairly severe cases. 
They included several who were con- 
sidering changing occupations or dis- 
continuing college studies because of 
severe symptoms. Also given therapy 
were nine children from eight to 
thirteen years of age, who were 
having great difficulty with school 
work. 


Bifoveal fixation is, of course, im- 
portant in all orthoptic patients, but 
it may be forgotten at times in the 
case of the convergence insufficiencies. 


All in all, we seem to come back to 
Miss Lancaster’s “ladder to binocular- 
ity”: fixation (bifoveal); versions; 
vergences, which begin to come auto- 
matically when bifoveal fixation is 
solidified and suppression eliminated; 
and accommodation and accommoda- 
tion-convergence control, which must 
be regulated at the blur point. 
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IDA MANN TECHNIQUE IN CONVERGENCE 
DEFICIENCY 


B. Evetyn Taytor, R.N. 
NEW YORK, NEW YORK 


Ir was a little over a year ago that 
several of us had the privilege of 
spending one memorable evening 
with dynamic Dr. Ida Mann. Vitally 
interested in everything, from chasing 
kangaroos over the plains in Australia 
to exploring the hidden depths of a 
pair of inscrutable, black orbs belong- 
ing to a seven-foot aboriginal chief, 
this charming ophthalmologist from 
“down under” bloomed when the con- 
versation inevitably swung around to 
that subject never out of mind for 
long—orthoptics. It was her enthus- 
iasm over the consistently favorable 
results obtained in the majority of 
her cases with convergence deficiency 
that sent us home in high spirits, 
raring to try out this magic formula. 


Perhaps it is pertinent at this 
time to note that there may or 
may not be an inherent difference 
between the term convergence de- 


ficiency as used by Ida Mann and our 
own phrase convergence insufficiency. 
Then, again, this may be one more 
case in point of establishing universal 
terminology, since the types of pa- 
tients considered in Ida Mann’s class- 
ification certainly bear a strong re- 
semblance to those found in our 
category. 


In any event, we are all familiar 
with the type of patient who com- 
plains of suffering constantly from 
“eyestrain,” of being unable to en- 
gage in any close work for any length 
of time, and of gaining little or no 
relief from glasses. Such patients fre- 
quently arrive with a purse, or a 
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pocket, or even a paper bag full of 
spectacles in sundry and fascinating 
styles and colors, which he or she 
promptly exhibits, like a magician 
pulling rabbits out of a top hat. The 
majority of them show a very low 
grade hyperopic astigmatism and 
nothing else other than deviation out- 
wards on the Maddox rod and failure 
to perform convergence as a voluntary 
action. Some, however, do have a 
marked anisometropia or heterophoria 
for distance. Myopia of high degree is 
rare, though low myopia may occur. 
Some patients are entirely emme- 
tropic. A large number of these pa- 
tients impress us from the beginning 
as being of the neurotic and neur- 
asthenic types, but by no means all. 
In other words, usually few objective 
signs can be found to account for a 
host of symptoms. 


In an attempt to bring some order 
and understanding into this complex 
and puzzling group, Dr. Mann wrote 
in 1940: 

1. There appears to be no correlation with 
age, refractive error muscle balance 
for distance. 


or 


to 


There does appear to be a correlation be 
tween a deviation of 6 degrees or more 
on the Maddox Wing Test and absence 
of the power of voluntary convergence. 


There is an unknown factor, probably 
psychological, which appears to be the 
actual cause of symptoms in some cases 
since: 
a. Objective signs can exist without 
any symptoms. 
The symptoms do not always dis 
appear when the signs have been 
removed by treatment. 


b. 


= 
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c. The symptoms may disappear while 
the signs remain. 

d. Return of symptoms occur 

without the signs. 


may 


e. The symptoms may occur without 
the signs. 


To Dr. Mann, orthoptic exercises 
designed to produce voluntary conver- 
gence and, hence, fusion of stereo- 
scopic cards without a stereoscope ap- 
peared to offer good hope for relief of 
symptoms in most cases. The exer- 
cises then in use required the recogni- 
tion of physiological diplopia as the 
first stage. 


Acquisition of good voluntary con- 
vergence did not always remove the 
patient’s symptoms, however. In a 
paper before the Australian Associa- 
tion of Orthoptic Technicians in 1958, 
Dr. Mann* observed that in many 
cases it was the ability or inability 
to recognize physiological diplopia 
which appeared to correlate more sig- 
nificantly with the presence of symp- 
toms. This long-held premise was 
supported by a study of 82 persons, 
35 of whom were able to perform 
close work with ease, and 47 of whom 
complained of discomfort, headache, 
eyestrain, pain and other symptoms 
on attempting to read, sew or do close 
work for more than a short time. The 
two groups were similar in many re- 
spects. Each group was composed of 
individuals ranging in age from 7 to 
70 years. The deviation for near 
ranged from 4 degrees or less of 
exophoria to 14 degrees. There were 
two cases of esophoria of approxi- 
mately 3 degrees. There were no 
cases of strabismus or amblyopia in 
one eye. All had approximately equal 
visual acuity with correction. None 
suppressed when dissociated, being 
able to read the Maddox Wing, but 
a large number found the apprecia- 
tion of physiological diplopia ex- 


tremely difficult. In all patients, it 
could be elicited, but frequently only 
after stimulation, major amblyoscope 
exercises, and explanation. The group 
without symptoms was able to recog- 
nize physiological diplopia instantly, 
but the group with symptoms had 
to be trained to see it. 


This observation that monocular 
suppression of physiological diplopia 
can produce symptoms of asthenopia 
by interfering with simultaneous 
macular perception is in accordance 
with the findings of most orthoptic 
technicians. Antisuppression exercises 
are usually in order, and the program 
will vary with the technician. Dr. 
Mann personally prefers methods off 
the major amblyoscope. She feels that 
a test using perception of physiologi- 
cal diplopia is quicker and more deli- 
cate than is the simultaneous appre- 
ciation of two different objects as 
presented by the synoptophore or 
troposcope. 


In teaching awareness of physio- 
logical diplopia, Dr. Mann _ recom- 
mends that the patient use his finger 
as the near object. This appears to 
be a cogent suggestion, since at least 
one excuse for not being able to do 
his exercises is removed. Some object 
can always be found for distant fixa- 
tion. Such an object can be a door- 
knob, perfume bottle, small light, 
sticker on a door,—indeed, any small 
target which is easily seen and not 
surrounded by other objects likely to 
create confusion. 


Exercise 1 


While sitting or standing about ten 
feet from the object, the patient is 
instructed to hold his finger vertically, 
about eight inches in front of him in 
line with the bridge of his nose and 
the fixation target. He is directed to 
concentrate his gaze on the distant 
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object and to try to be aware of two 
shadowy fingers. When necessary, 
the finger may be moved slightly to 
right or left until the distant object is 
seen midway between the two “ghost” 
fingers. Next, he is asked to shift his 
gaze to his finger, which should then 
be seen singly, with the distant object 
becoming double—one image appear- 
ing on either side of the finger. The 
above exercise is repeated until alter- 
nate fixation of the distant and the 
near object with appreciation of phys- 
iological diplopia can be performed 
with ease. 


Exercise 2 

The patient is instructed to concen- 
trate his gaze on his finger and to 
move the finger slowly from arm’s 
length towards the bridge of his nose, 
being aware of physiological diplopia 
of the distant object at all times. The 
separation between the distant images 
will be noted to increase as his finger 
approaches his nose. He is advised to 
repeat this exercise, moving the finger 
backward and forward, until he can 
maintain single binocular vision of the 
finger as it is moved from arm’s 
length to within two inches or less 
from the nose. He is encouraged to 
get the feeling of the muscular action 
involved. 
Exercise 3 

The patient holds his finger verti- 
cally, about eight inches in front of 
his nose. Looking at the tip of 
his finger, he is to note the amount 
of apparent separation between the 
double images of the distant object. 
Without shifting his eyes, he is asked 
to drop his finger. If the relationship 
between the distant images remains 
unchanged, he knows he has not 
moved his eyes. He is encouraged to 
maintain this position of his eyes for 
as long as possible. Although difficult 
at first, this exercise becomes easier 
with practice. 


Exercise 4 


This exercise is similar to Exercise 
3 but without the use of the finger. 
The patient is asked to “double” the 
target by looking at an imaginary 
point about one foot in front of his 
eyes. 


Exercise 5 


The patient is taught to fuse stereo- 
scopic pictures by converging without 
a stereoscope. Dr. Mann recommends 
the Oxford Series. However, since 
this little package has become a col- 
lector’s item, the Wells Set can be 
used to equally good advantage. Cards 
with true stereoscopic diagrams are 
used first, such as the E series. Cards 
with second-grade fusion targets are 
used next, such as the C series. Later, 
cards with dissimilar targets are used, 
for example, the A series. Finally, 
cards with print are used, which en- 
sures adequate accommodation. 


The selected card is held in the 
reading position with one hand. The 
finger of the opposite hand is held 
vertically between the eyes and the 
card, with the eyes fixating the finger. 
The finger is moved closer to or 
farther from the card until the posi- 
tion is found whereby the two pictures 
on the card are fused. The finger is 
then dropped, but the patient en- 
deavors to keep the picture fused and 
clearly seen. If this can be done, he 
is told to let the picture “break” by 
looking at the card. He then tries to 
“re-fuse” the picture by converging 
voluntarily as in Exercise 4. 


It is recommended that these 
exercises be done for a short period 
several times a day. Considerable im- 
provement in ease of reading should 
be noticed as soon as Exercise 3 has 
been mastered. When the patient can 
do all the exercises, he is advised to 
repeat them once a week and then 
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once a month for approximately a 
year. 


SUMMARY 


Ida Mann’s approach to treatment 
of individuals with convergence de- 
ficiency is presented. Attention is 
drawn to her observation that absence 
of the awareness of physiological dip- 
lopia appears to correlate significantly 
with the presence of asthenopic symp- 
toms. In some of these cases, she also 
feels that an unknown factor, prob- 
ably psychological, may be the actual 
cause of symptoms and that it is pos- 
sible for this psychological factor to 
express itself as failure to appreciate 
physiological diplopia. Her technique 
for stimulating voluntary convergence 


is described. The recognition of phy- 
siological diplopia as a check against 
monocular suppression is stressed in 
these exercises. 

In presenting this paper, it is recog- 
nized that Dr. Mann’s method of 
management of persons with conver- 
gence deficiency is familiar to many 
technicians and ophthalmologists in 
the United States as well as abroad. 
It is hoped, however, that recapitula- 
tion of her technique will prove of 
value to each of us. 
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REFRACTION IN RELATION TO STRABISMUS 


D. Rospert M.D. 


MASSACHUSETTS 


BROOKLINE, 


Tue ophthalmologist and the or- 
thoptist are well aware that the man- 
agement of a strabismus problem re- 
quires a thorough investigation of the 
patient’s refractive error. They know 
that the findings of a refraction must 
be reliable for the orthoptic evaluation 
and that the recommendations depend 
on the accuracy of the data received 
from the referring physician. The 
physician must, therefore, accept his 
responsibility and determine the re- 
fractive needs of his patient by every 
means possible. Just as carefully he 
must follow changes in the patient’s 
visual acuity and the effectiveness of 
the therapy. These are the doctrines 
of good ophthalmic practice and they 
would seem to be self evident. Every- 
one, however, realizes the difficulties 
to be encountered in carrying out 
these principles. Problems related to 
strabismus must be met early in the 
life of the child, and cooperation of 
these young patients leaves much to 
be desired. For this reason, the im- 
portance of re-examinations and re- 
evaluations is unquestioned. 


Although the refraction is an im- 
portant part of any eye examination, 
it becomes more important in the 
presence of disturbances of ocular 
motility. It must be performed before 
one can conclusively establish a diag- 
nosis. In determining the refraction, 
one constantly keeps in mind im- 
provement of visual acuity and the 
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relation of any differences in the vis- 
ual acuity of the two eyes to the 
strabismus. I consider the estimation 
of the vision a part of the refraction. 
One can consider that refraction be- 
gins with the problems of the un- 
corrected vision and ends only with 
the final corrected vision. 


Orthoptic technician and physician 
both seek a good visual result in each 
case of strabismus. They stress the 
early removal of obstacles to the nor- 
mal use of an eye. The refraction 
reveals the optical obstacles which 
may interfere with the development 
of a good fixation reflex, of good vi- 
sion, or of the normal fusion reflex. 
It aims to determine the type of re- 
fractive error present and the pres- 
ence or absence of anisometropia. 


The onset of strabismus has been 
found to occur in children before the 
age of 4 in about 75 per cent of 
cases. Because many of these patients 
are too young to cooperate, an ac- 
curate determination of the visual 
acuity in such cases is not always pos- 
sible. Yet each examiner notes on 
his records the child’s responses to 
accepted stimuli. It is only with ex- 
treme patience and repeated attempts 
to evaluate the visual acuity that any 
useful information is obtained. This 
initial phase of the refraction often 
tests one’s ingenuity and will fre- 
quently end in frustration. The an- 
swer is to try again. 


For children who are very young, 
cycloplegic retinoscopy offers depend- 
able objective information. Full co- 
operation of the youngster is not re- 
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quired. Adequate, if not exact, in- 
formation can be obtained to enable 
classifying the child as either hyper- 
opic or myopic, astigmatic, anisome- 
tropic, and so on. The dilated pupil 
affords an excellent opportunity to 
study the inner eye. This part of the 
examination must never be omitted. 
Not infrequently, impaired vision is 
readily explained on the basis of dis- 
ease of the retina, or abnormalities 
in the lens itself. The incidence of 
strabismus with ocular disease is high 
early in life. In the presence of 
opacities of the media or retinal dis- 
ease which interferes with develop- 
ment of normal visual acuity, the 
use of occlusion as a therapeutic mea- 
sure cannot be recommended. If such 
disease is present, it should be ascer- 
tained early in the examination. 


At the time of full cycloplegic 
effect, the refractionist is in a position 
to determine the total error of each 
eye. If the cycloplegic effect of the 
drug is insufficient, the full hyperopic 
correction remains unknown. Deter- 
mination of the size of the cylinder 
is unreliable. Every attempt, there- 
fore, to obtain the fullest cycloplegic 
effect must be made. In young chil- 
dren, atropine is the accepted drug. 
[ts action is complete and prolonged 
if it is correctly used. If the full 
atropine effect is obtained, one can 
arrive at the static refraction. Atro- 
pine, however, is not required in older 
children and adults; here homatro- 
pine and cyclopentolate hydrochlor- 
ide (Cyclogyl) have their place. Nev- 
ertheless, the eyes of some adults, 
particularly Negroes, may have to be 
atropinized. 


Many large institutions have set up 
schedules for the use of the cyclo- 
plegic drugs and have come to use 
atropine in solution, recommending 
its prescription in extremely weak 
dilutions according to the age of the 


child. Few toxic reactions have been 
reported, but they do occur. Before 
blaming the drug itself, one should 
check carefully the strength of the 
solution obtained by the patient. A 
stronger percentage may have been 
received than was prescribed by the 
physician. Then, too, there are people 
who are sensitive to the drug. I have 
found one objection to the use of a 
solution instead of the atropine oint- 
ment. This is the frequent occurrence 
of inadequate atropinization. The ac- 
tive residual accommodation inter- 
feres greatly with accurate retinos- 
copy. It is then necessary to use 
additional medication or to repeat the 
examination at a later date. If one 
must proceed, one does so with certain 
misgivings and a feeling of insecurity. 
Should it be necessary to depend on 
such an examination, an attempt 
should be made to have the patient 
relax the accommodation by fixing on 
a distant object. The office assistant 
can attract the child’s attention with 
a toy or a light. 


For the sake of convenience to the 
very young patient and to hasten the 
solution to his strabismus problem, a 
physician will frequently resort to the 
use of Cyclogyl. Because this drug 
has a short action, the patient must 
be examined at the peak of its effect. 
This is not always possible in a busy 
office. The effect of the drug may 
have begun to wear off by the time 
the youngster is examined. If the 
child is unruly, one may examine 
him before the full effect of the drug 
has been reached. In any case, the 
refraction again becomes more of an 
estimation than a dependable record. 


Parents will cooperate to a greater 
extent if they receive prompt answers 
to the questions which caused them 
to bring the squinting child to you. 
Use of Cyclogyl should be limited to 
the older group of children in whom 


88 D. ROBERT ALPERT 


one does not suspect significant astig- 
matic errors and the accommodative 
element does not appear to be prom- 
inent. It is often necessary to repeat 
the refraction in an older child or an 
adolescent who is undergoing orthop- 
tic treatment. If one uses atropine, 
the inconvenience to the patient is 
considerable; it interferes with school 
work, music lessons and numerous 
other social activities. Here again Cy- 
clogyl has its place. 


In discussing re-examinations for 
visual determinations and re-evalua- 
tion of the refractive error, the ques- 
tion may arise as to how often re- 
fractions should be performed. Of 
course this is variable, but the alert 
orthoptic technician may feel the 
need to request such studies of the 
referring doctor. If occlusion fails to 
obtain a satisfactory result after a 
reasonable length of time, there is an 
indication to recheck the cylinder size 
and axis. In the case of hyperopia, 
there may be overcorrection, or in 
myopia an undercorrection. Although 
the eye in question may be the deviat- 
ing eye, one must not assume that it 
is amblyopic. The orthoptist or phy- 
sician may try the pinhole disc to see 
whether it will cause improvement of 
the vision. This can be used over the 
patient’s own glasses. If his present 
refractive correction is not adequate, 
he will be able to see better with this 
device. I am often surprised at the 
tolerance exhibited by children. I 
have found them wearing glasses 
which contain no cylinder when their 
prime difficulty is astigmatism. I 
have found a myopic astigmatic cor- 
rection being worn when actually the 
child required a hyperopic astigmatic 
lens. 


The discovery of such inconsist- 
encies, as noted above, may cause one 
to question the ability of the previous 


examiner. However, we do not know 
the circumstances under which such 
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glasses were prescribed. 
ness to the other refractionist, 
owe ourselves and the patient the 
benefit derived from a re-evaluation. 
Despite the inconvenience to the fam- 
ily and the child, new measurements 
should be made. 


There are few parents who fully 
understand the program necessary for 
the management of a squinting child. 
Although the physician and_ techni- 
cian repeatedly explain the procedure 
and the reason for each step, the ques- 
tions asked reveal the confusion in 
their minds. They may be very dili- 
gent with the training exercises and 
try to be faithful in keeping the many 
appointments. They may appear to 
accept the physician’s explanation in 
its entirety. But, as time passes, the 
eye may still deviate. Family pres- 
sures and the inquiries of neighbors 
cause them to question the course of 
treatment. The physician may be 
asked disturbing questions, such as, 
“How long must the child continue 
to wear glasses?” “Isn’t he young to 
be wearing bifocals?” “Why does his 
eye still turn if he takes off his 
glasses?” “Will he outgrow the turn?” 
“Ts surgery absolutely necessary?” 
The physician must remain tolerant 
and certainly must avoid a dictatorial 
attitude. In time, the parents may 
seek another opinion. This is human 
nature, although it may injure the 
physician’s ego. But then, just as his 
patient has gone elsewhere, he, too. 
will receive patients seen by his col 
leagues. The parents will bring their 
child and seek a decision. They have 
selected him to act as King Solomon. 
He is faced with a history which is 
often told in a very guarded fashion 
so as not to embarrass the other doc 
tor; with a youngster who most likely 
was very fond of the former physi 
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cian; and with a pair of glasses which 
are reportedly not satisfactory. I urge 
anyone in such a position to do as 
the wise king would have done— 
listen attentively. From there on, the 
examination must start from scratch. 


As indicated above, parents want to 
be kept informed. If an improvement 
is found in the visual acuity as the 
result of the refraction, tell them so. 
They have to buy the new lens. If 
the new glasses serve to help the child 
maintain binocularity, demonstrate 
this. Any discrepancy in vision re- 
sulting from anisometropia should be 
pointed out. The need for bifocals by 
their child requires an explanation 
of the rationale behind such a recom- 
mendation. Let them know why in 
one instance glasses correct a strabis- 
mus and in another surgical correction 
is necessary. I believe Scobee® had 
the right idea when he wrote the 
small book, ““A Child’s Eyes.”’ He in- 
tended it for the parents. 


I have referred mostly to the par- 
ent-physician relationship, but the 
child-parent relationship is even more 
important. Regardless of the indica- 
tion for glasses, a child may not co- 
operate. His refusal to wear his 
glasses will arouse an anxiety in the 
mother. The child observes this and 
finds he has a weapon. The glasses 
become a means for him to get what 
he wishes. The parents of children 
who have a visual defect or strabismus 
often have a similar defect themselves. 
These parents often have a sense of 
guilt, and a child may sense this. He 
will be pointed out as a child with 
crossed eyes and glasses who “takes 
alter his father.” In the heat of dis- 
cussion the family may lay emphasis 
on the fact that there were no such 
eye problems on his mother’s side. 
To the child, the glasses and his stra- 
bismus have become a symbol of 


something bad. The boy hears the 
parents say how handsome he is but 
how unfortunate it is that he must 
wear glasses. This child may deliber- 
ately destroy or lose his glasses. A 
kind and friendly examiner who plays 
with and amuses the child as he works 
can in time circumvent this obstacle. 
With the aid of well directed flattery, 
especially in the case of little girls, the 
task becomes easier. Nevertheless, val- 
uable time has been lost and surgical 
intervention may have become neces- 
sary much earlier than was planned. 


The physician’s responsibility ex- 
tends beyond establishing a good rap- 
port with patient and parent, deter- 
mining the true refractive error, and 
writing a prescription. The glasses 
themselves must be checked. This is 
not always practical, but it should be 
done at the first opportunity when the 
child makes a return visit. The pre- 
scription must be checked on the 
lensometer and special attention given 
to the centering of the lens. Too much 
leeway should not be allowed between 
the axis of the cylinder prescribed 
and that found in the glasses. Al- 
though round frames are no longer 


- used, it used to be common to find 


the axis of the cylinder rotated out of 
line. A physician must recognize his 
own errors. The sphere or cylinder 
may have been written incorrectly or 
the wrong sign may have been used. 


Children will often wear lenses 
which are so scratched that the cor- 
rection is no longer adequate and they 
actually interfere with vision. The 
position of the frame on the face often 
requires adjustment. The bifocal seg- 
ment may be dropped too low for use- 
fulness, or the child may be looking 
over the tops of his hyperopic lenses. 
If the temples are too short, the dis- 
comfort produced will cause the child 
to object to wearing the glasses. The 
plastic nose pads break off and the 
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rough surfaces cause irritation. The 
lenses may fit too closely to the eye 
and the lashes then strike the glasses. 
In the case of high refractive errors, 
either myopia or hyperopia, the cos- 
metic effect of the strong lenses will 
disturb the growing child, especially 
the adolescent. Every attempt must 
be made to make glasses acceptable. 
If the weight of the lenses causes 
annoyance, one can resort to plastic 
lenses. These recommendations serve 
to make the management easier and 
to increase the cooperation of the 


child. 


Assuming that the parent and the 
child have cooperated, and an opera- 
tion has been performed, the refrac- 
tion should be checked soon after 
operation. This is chiefly to evaluate 
the need for altering the strength of 
the sphere. Postponement of the 
change of glasses may have been ad- 
vised until the operation had been 
performed. The new glasses may give 
the child a psychological lift. There 
are times when the glasses need be 
worn only intermittently following a 
successful surgical procedure. Cer- 
tainly bifocals may have less value 
following medial recti recessions. All 
this will indicate to the patient and 
family that progress is being made. 


We are all concerned with the effect 
of disturbances of ocular motility on 
the child learning to read. An excel- 
lent report by Goldberg on 100 chil- 
dren with reading difficulties made 
note of several interesting facts. It 
was Claimed that defective vision and 
muscle imbalance did not have a sig- 
nificant role in the production of a 
retarded reader. Low refractive errors 
assumed importance only in that their 
effect was exaggerated. Interpretation 
of the symbols was not affected by 
muscle imbalance or strabismus but 
by fatigue due to the effort necessary 
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to overcome such weaknesses. This in 
turn discouraged reading. Those pa- 
tients who alternatingly fused and 
suppressed and those with conver 
gence insufficiency tended to become 
slow readers. Correcting the refrac 
tive error and increasing the ability 
to converge are the means by which 
we can assist these struggling young 
sters. 


As a result of the advancement of 
surgical techniques in the manage 
ment of retinal detachment, we are 
seeing successful cases in greater num- 
bers. Also, the final visual acuity in 
these cases tends to be much better. 
Everyone is grateful for the oppor- 
tunity to be more optimistic when 
recommending surgical intervention. 
But disinsertion of several muscles 
and use of polyethylene tubing in the 
scleral buckling procedure has _ re- 
sulted in a greater incidence of post- 
operative muscle imbalance. With a 
good visual result, the patient may be 
disturbed by diplopia. If the macular 
damage prevented recovery of good 
vision, confusion is less likely. Alter- 
ing the shape of the globe produces 
a marked change in the refractive 
error. Sections of tubing, when used. 
cause a_ greater astigmatic error: 
whereas, the circling tube causes 
marked hyperopia. Fortunately, the 
changes in shape and size of the globe 
are not permanent, and as the months 
pass, the degree of refractive error 
lessens. A new and softer material, 
silicone, does not produce as much 
global distortion and will be used 
more as time goes on. The refrac- 
tionist does not attempt to give the 
patient binocularity if the anisome- 
tropia is too great. With the passage 
of time, the eye may return to its 
preoperative refraction needs. Nor is 
the correction of the strabismus ad- 
visable unless cosmetically necessary. 
Most individuals suppress and adjust 
well. 
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SUMMARY 


The importance of a thorough re- 
fraction in the strabismus patient and 
of the need for repeated evaluations of 
the visual acuity and of the prescrip- 
tion has been stressed. Only by con- 
stant vigilance will it be possible to 
obtain a successful outcome and _ to 
eliminate a major obstacle to the at- 
tainment of useful vision and binocu- 
larity. The significance of the glasses 
in the child-parent-physician triangle 
cannot be minimized. The accuracy 
of the prescription and the comfort of 
the patient are the physician’s re- 
sponsibility. The orthoptist can con- 
tinue to help by remaining alert and 
bringing to his attention any abnor- 
malities which are related to the 
refraction. 


Or 
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Tuis discussion of the physiology of 
vision is simply a brief review of the 
literature to provide a background for 
the other portions of this symposium 
and to gain a better understanding of 
illumination and its relationship to 
visual acuity and oculomotor function. 
I have drawn heavily from Adler’s 
Physiology of Vision.* 


How do we see? Light and vision 
are the basic requirements. There 
must be enough light to illuminate an 
object in order to make it visible. The 
organism must possess an adequate 
visual apparatus to receive and per- 
ceive the object. The visual percep- 
tion of an object is a complex phys- 
iological and psychological process* 
which we will break down into simp- 
ler categories, touching on the phys- 
iological processes only. 


First let us examine the nature of 
light. It can be defined as “that group 
of wave lengths in the energy spec- 
trum capable of stimulating the photo- 
receptors in the retina and producing 
a conscious sensation called sight.’” 
All energy that exists in the universe 
is a part of the energy spectrum, and 
all parts of the spectrum are identical 
in their electromagnetic nature, with 


Presented at the Northwestern Sectional Meeting, Amer- 
ican Association of Orthoptic Technicians. 


Illumination and Its Relationship to Visual Acuity 
and Oculomotor Function 


PART I 
THE PHYSIOLOGY OF VISION, SOME BASIC CONCEPTS 


RutH WaAHLGREN Dumke, 
PORTLAND, OREGON 


the exception that each part has its 
characteristic wave lengths. The total 
range of wave lengths in the energy 
spectrum is beyond human compre- 
hension: the longest wave lengths are 
radio waves which may be over a mile 
long; the shortest are the cosmic rays. 
which are one one-hundred-millionth 
of a millimeter long. Between these 
two extremes are the visible wave 
lengths which constitute light. Their 
length ranges between 390 and 750 
millimicrons, one millimicron being 
the one-millionth part of a millimeter. 
When the entire range of visible wave 
lengths strikes the human eye, a sen 
sation of white light is produced. 


In considering the physical mea- 
surement of light and its effect on the 
eye, we must keep in mind three con- 
cepts: the source of the light, the 
illumination, and the brightness. 


The power of a light (its luminous 
intensity) is measured in terms of a 
standard candle. The light emitted is 
defined by the term /umen, and the 
unit of measurement of illumination 
is called a foot-candle. If a standard 
candle is at the center of a sphere 
with a radius of one foot, each square 
foot surface of the sphere receives one 
lumen, and the illumination on that 
square foot is one foot-candle. Illumi- 
nation varies with three factors: the 


power of the source of light, the dis- 
tance from the source, and the angle 
of incidence. Brightness is expressed 
in terms of lamberts. One lambert 
equals one lumen per square centi- 
meter. Brightness is a sensation and 
is independent of the distance. How- 
ever, the size of the pupil is of im- 
portance in all measurements involv- 
ing brightness discrimination. The 
stimulus necessary to evoke a definite 
sensation is defined in terms of bright- 
ness, candles per unit area, and 
pupillary area. Two important factors 
are the condition of the ocular media 
and the amount of pigment that is 
present in the retina, for these de- 
termine the available energy which 
ultimately reaches the rods and cones. 


A brief mention of lighting stand- 
ards seems in order. In general, what 
amount of light is needed for healthy 
eyes to work? No attempt will be 
made at this point to answer this ques- 
tion specifically, but some generaliza- 
tions may be helpful. One must con- 
sider the visual acuity demanded for 
the visual job, the speed of vision de- 
sired, comfort, freedom from strain.* 
There must be adequate illumination 
both on the work and in the room so 
that there will not be a marked con- 
trast. For most reading, 10 to 15 foot- 
candles is considered best. The more 
nearly the quality of light approaches 
that of daylight, the better. With 
print or fine near work, the highest 
contrast possible is desirable, for ex- 
ample, black print on white paper, 
black thread on white cloth. Glare 
should be eliminated, for it is useless 
light which serves no function, and 
causes fatigue and strain. Another 
source of fatigue is unsteadiness of 
illumination such as that found in 
some fluorescent light. 


Let us consider the photochemistry 
of vision. In order for visual sensation 
to arise, energy from the visual spec- 
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trum must be absorbed by the retina 
to produce a photochemical reaction. 
Substances which can absorb light are 
called pigments. These pigments pres- 
ent in the human eye are called 
carotenoids. 


Rhodopsin (visual purple) will be 
considered first. This is a magenta 
photosensitive pigment found in the 
rods and its presence is essential for 
normal vision in dim light. When the 
eye is exposed to light, the rhodopsin 
undergoes a chemical change, becom- 
ing bleached. The pigment is regen- 
erated in the dark or in dim light. 
Probably the chemical change is as 
follows*: when rhodopsin is bleach- 
ed by light, it first turns an orange 
color which changes rapidly to yellow 
and finally becomes colorless. The vis- 
ual purple (rhodopsin) breaks down 
during bleaching into protein and 
an orange-yellow carotenoid pigment 
called retinene. The final colorless 
product is vitamin A. The vitamin A 
does not accumulate in the retina but 
is carried away in the circulation. Re- 
generation of rhodopsin from vitamin 
A takes place in the retina during 
dark adaptation, when the eye is no 
longer exposed to light. Thus, the 
first phase in the visual process occurs 
in the retina, and by a photochemical 
process, radiant energy is converted 
to electrical energy (nerve impulses). 
Thus the photochemical pigment, 
rhodopsin, plays an essential role in 
vision in dim illumination, which is 
scotopic vision. 


Although evidence for a_photo- 
chemical theory for daylight vision, 
or photopic vision, is not as complete, 
it is considered highly probable that 
foveal vision is also dependent upon a 
photochemical mechanism. A _pig- 
ment called iodopsin (visual violet), 
which is considered to be very similar 
to rhodopsin, is thought to be present 
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in the cones only, functioning in the 
same way as rhodopsin, but for pho- 
topic, rather than for scotopic vision. 


The retina has the ability to auto- 
matically adapt itself within a rather 
short time to changes in light in- 
tensity. We call this light and dark 
adaptation. Light adaptation is the 
adjustment of the retina to light 
(photopic vision), and dark adaptation 
is the adjustment of the retina to dim 
illumination (scotopic vision). For 
example, when coming from a dark 
room into one which is brightly light- 
ed, the eyes are temporarily blinded, 
but they very quickly adapt them- 
selves and vision returns. Only a 
minute or two is required for the 
adjustment. The pupil contracts at 
first, and this is helpful, but retinal 
adaptation is the major factor. Eyes 
which are light adapted become dark 
adapted when the light source is re- 
moved, but this is a much slower 
process. When the light source is first 
removed, dimly illuminated objects 
cannot be seen at all, but gradually 
become visible although no change in 
the illumination occurs. Dark adapta- 
tion takes nearly an hour to be com- 
pleted, but approximately 61 per cent 
of the process is attained in the first 
five minutes.*» When dark adaptation 
is complete, the fovea is a “blind 
spot,”’ due to the enormous increase of 
sensitivity of the peripheral retina. 
Thus, in order to see a distant point of 
light at night, such as certain dim 
stars, one must look slightly to one 
side of the light so that it will fall 
slightly off the fovea onto a peripheral 
area of the retina, thus permitting it 
to be seen. 


Let us now examine certain sensory 
visual responses which we call pri- 
mary images and afterimages. The 
primary image is the actual image of 
the object seen. This image lasts 
momentarily after the stimulus is no 
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longer presented to the eye. The pri- 
mary image is immediately replaced 
by another primary image, if a differ- 
ent object is immediately seen, in 
which case no afterimage has an op 
portunity to appear. However, if the 
primary image is not followed im 
mediately by another different pri 
mary image, an afterimage of the 
original primary image will appear. 
The afterimage is a succession of fluc 
tuating sensations which may occur 
after the eye has been stimulated by 
light, and the nature of this after- 
image will depend on the way in 
which the eye is stimulated.2, A mo- 
mentary stimulus of a bright light 
produces an image of the light which 
is the same color when the eyes are 
closed or turned toward a dark back- 
ground. This is a positive afterimage. 
A negative afterimage is produced by 
looking at a light background, and the 
afterimage will then be of a comple- 
mentary color. Afterimages are pro- 
duced only when the eye is exposed 
to the original stimulus much longer 
than the time required to produce 
vision of continuous and successively 
presented light stimuli. 


The afterimages arise from photo- 
chemical processes in the retina; they 
originate in the retina, not in the 
cortical centers. However, cortical 
processes may exert inhibitory influ- 
ences on afterimages.* We are not 
ordinarily conscious of afterimages. 
This is due in part to the fact that 
our eyes are continually shifting from 
one fixation point to another; as a 
result, the image on the fovea is con- 
stantly changing. This is in keeping 
with an observation regarding the 
effect of stimulation of the retina by 
light; that is, when one stimulus is 
received by the retina there is a small 
period of time immediately afterward 
in which the retina is less sensitive to 
a second stimulus similar in kind to 
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the first, but more sensitive to a differ- 
ent kind of stimulus. The afterimage 
takes place during this period.’ 


A phenomenon called flicker is im- 
portant in considering the physiology 
of vision. It has been observed that 
intermittent flashes of light presented 
to the eye are perceived as separate as 
long as the rate at which they are 
presented is below a certain value. A 
slow rate makes the light seem to go 
on and off. When the rate of pre- 
sentation of light is increased, the 
light appears to stay on constantly, 
but shows rapid alternations of in- 
tensity, producing a sensation called 
flicker. The sensation of flicker lasts 
up to a certain critical rate of flashing 
of light, but beyond that rate, when 
a faster rate of flashing is produced, 
the flicker suddenly ceases, and the 
light appears to shine steadily with 
the same intensity. This phenomenon 
has been used for the estimation of 
retinal function under many different 
conditions. 


The critical fusion frequency is the 
rate or frequency per second at which 
an intermittent light loses its flicker 
and appears to shine steadily.2,» Why 
does this “fusion” of intermittent light 
occur? It is due to the phenomenon 
we have already discussed, that of the 
primary image lasting for a brief mo- 
ment after the initial stimulus. The 
fusion of successive stimuli occurs 
when the primary image of the next 
stimulus appears. Thus, if the inter- 
mittent stimulus is spaced at just the 
right intervals, a sensation of constant 
light will be elicited by the individual. 
The cortex is in part responsible for 
the changing of intermittent stimuli 
into continuous sensation, but most of 
the change occurs in the retina itself. 


The light sense is considered to be 
the simplest function of the retina. It 


can be defined as the discrimination 
between light and dark. The retina 
has a duality of purpose, the cones of 
the fovea functioning for bright illum- 
ination and the rods in the periphery 
for dim illumination, thus it is two 
sense organs in one. 


Form sense (visual acuity) is a 
function of the cone area, and this 
requires the integrity of the eye as 
an optical instrument, for it is the 
function of the dioptric apparatus to 
form a clear distinct image on the 
retina.* 


The color sense is a special develop- 
ment of the light sense and is a func- 
tion of the cones. In daylight most 
objects have color. They lose their 
color when the illumination drops to 
a certain level of dimness, due to the 
fact that color depends partly upon 
a mechanism in the eye which only 
functions above certain light intensi- 
ties. The color of an object also de- 
pends upon the property of the object 
of absorbing certain wave lengths of 
light and reflecting others back to us. 
The quality of the light which strikes 
the object before it is reflected to our 
eyes is important in producing colors, 
for if the light contains only some of 
the colors of the spectrum, the ob- 
ject cannot reflect back to us any of 
the colors lacking in the light which 
illuminates the object. For example, 
if the light falling on a leaf contains 
no green, the leaf cannot then reflect 
these particular light rays back to us, 
and therefore the leaf cannot appear 
green.* Although the sensation of 
color is a psychological attribute of 
vision, it has a physical and physio- 
logical basis. 


White light is a mixture of the 
eight colors of the visual spectrum. 
Each of these colors has a different 
wave length, from the longest, red, 
through orange, yellow, green, blue- 
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green, blue, indigo and finally the 
shortest, violet. White light striking 
a prism is dispersed into its component 
wave lengths and thus we see all eight 
colors. The color of an object will 
depend upon whether or not the par- 
ticular wave length it transmits or 
reflects is present in the light which 
illuminates it. 


Color has several attributes, hue 
being the one just described, that is, 
the colors of the spectrum. Brilliance 
is that attribute which measures the 
variations among the grays from 
white to black. Intensity is another 
characteristic which must be present. 
One red light can be brighter, but 
have the same hue as another red 
light. A red pigment may be made 
darker by mixing with it some black 
pigment. The reflected light from the 
surface, which reaches us, will be less 
intense than before the black pigment 
was added. The gradual admixture of 
black to a spectral color produces the 
shades of that color. 


Color possesses another character- 
istic called saturation. Most spectral 
colors in nature are not pure, but are 
mixed with white light to varying de- 
grees; these are called unsaturated. 
Such unsaturated colors may be re- 
ferred to as tints of a certain hue. 
When white light is mixed with light 
consisting of one color only, the tint 
of that color is changed. Thus, a pure 
color (hue) such as red may be mixed 
with white to produce pink. Yellow- 
green and blue do not change with the 
addition of any quantity of white 
light, but just become more unsatu- 
rated. As more white light is added 
to certain spectral colors, they become 
more unsaturated and finally appear 
to be white.’ 


The three primary colors of the 
spectrum are red, blue and green. 
All other colors are produced by com- 
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binations of these wave lengths. Com- 
plementary colors are those colors of 
the spectrum, any two of which pro- 
duce white when they are mixed. The 
complementary colors are paired as 
follows: red and greenish blue, orange 
and cyan blue, yellow and indigo 
blue, greenish yellow and violet. 


A curve has been plotted for the 
normal human eye showing the rela- 
tive brightness of all of the colors in 
the spectrum under conditions of good 
daylight.* The brightness is quite dif- 
ferent for the various colors. The eye 
in daylight vision sees the green and 
blue-green at the middle of the spec- 
trum most brightly, and the colors at 
each end, red and violet, most dimly. 
A different curve can be plotted for 
dim illumination, which constitutes 
a shift in the sensitivity of the eye to 
color during dark adaptation; this is 
known as the Purkinje phenomenon. 
This is of great theoretical import- 
ance, for it is one of the fundamental 
indications for the duplex nature of 
the retina. As dark adaptation begins 
to take place with the onset of dim 
illumination, the cones no longer work 
and only the rods function. Then the 
color sense is lost and all colors re- 
semble each other except for different 
degrees of brightness. 


There are several theories of color 
vision, but the one generally accepted 
as the most accurate is the Young- 
Helmholtz theory, which is based on 
the assumption that there are three 
fundamental color sensations due to 
the presence of three different kinds of 
photoreceptors in the retina. This is 
assumed to be true because the retina, 
when stimulated by the three primary 
colors, produces all of the color sensa- 
tions of the spectrum. This theory 
also explains the phenomena of nega- 
tive afterimages. Color vision as a 


function of the cones is not entirely 
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a retinal function but is largely a 
cortical function as well. Rod vision 
is considered primarily a retinal func- 
tion involving little activity on the 
cortical level. 


Color blindess is mentioned here 
briefly, only because the investigation 
of this condition helps substantiate the 
Young-Helmholtz trichromatic theory 
of color vision. The color-blind indi- 
vidual fails to perceive red when there 
is an absence of the photochemical 
substance which transmits the sensa- 
tion of red, the same being true for 
the green or blue color blindness.* 
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IUumination and Its Relationship to Visual Acuity 
and Oculomotor Function 


PART Il 


ILLUMINATION AND VISUAL ACUITY 


Donna G. LockHarrt, B.A. 
PORTLAND, OREGON 


WHEN measuring visual acuity we 
are actually measuring the form 
sense, which depends upon illumina- 
tion for its functioning. The proper 
amount, quality, and distribution of 
the illumination are all involved in 
our ability to see clearly and to dis- 
criminate the contour and the details 
of an object. Needless to say, if 
illumination is lacking, or if the light 
is very intense, vision is impossible. 
But it is not the absolute intensity of 
the light that determines our ability 
to see an object; instead, it is the 
difference between the illumination of 
the object and that of the surround- 
ings. As one writer has said, “We see 
by contrast.”® 


In order to see “form,” the brain 
must distinguish between the illumi- 
nation of the object, such as a letter 
on the visual acuity chart, and light 
from the background. This is known 
as brightness contrast, or the contrast 
between the test object and the back- 
ground against which it is viewed. 


Visual acuity has been shown to 
be markedly less for a black object 
placed against a gray background than 
the same object placed against a white 
background. This is true for any 
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given level of illumination. In both 
cases visual acuity shows decided im 
provement with increase in the illumi 
nation upon the background.’ Begin 
ning with low illumination on the 
background, the visual acuity will im 
prove rapidly as the brightness of the 
background is increased; after the 
background illumination has reached 
a level of intensity of one foot-candle* 
the visual acuity increases more slow 
ly with further increase in the bright 
ness of the background.’ 


On the commonly used visual acu 
ity test-charts, the contrast between 
the black test letters and the white 
background is very high, generally 
greater than 95 per cent. Because the 
brightness contrast is so high, the 
reading obtained is of limited value 
in giving us an estimate of how well 
the person sees for the performance of 
everyday visual tasks. The visual 
acuity testing situation is ideal for 
visual performance because of the 
high brightness contrast; the bright 
ness contrasts under ordinary seeing 
conditions may range from 0 to 100 
per cent.’ Most of us probably have 
not stopped to consider that when a 
person is working at visual tasks in 


*A foot-candle, the unit for measuring levels of illun 
nation, is approximately the illumination produced on a 
vertical surface placed one foot away from a_ standard 
lamp of one candlepower 
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volving very low brightness contrast, 
he has for the time the equivalent of 
very poor visual acuity under more 
adequate levels of illumination. When 
considered in this broader sense, vis- 
ual acuity is not solely a function of 
the visual mechanism, but it involves 
eyesight, the type of visual task, and 
the seeing conditions under which the 
task is being performed.* 


Visual acuity is influenced by the 
distribution of illumination in the 
field of vision. Excessive illumination 
in the peripheral field causes a reduc- 
tion in visual acuity and fosters the 
formation of afterimages. Excessive 


light, such as would be found in read- 
ing outside at noon on a clear day, 
can reduce form vision by causing 
blinding glare, which reduces the sen- 
sitivity of the retina.’ 


We would, at this point, like to re- 
view briefly the basis of visual acuity 
tests before considering how illumina- 
tion influences visual acuity specifical- 
ly in a testing situation. The form 
sense is studied experimentally by 
measuring visual acuity, or the ability 
of the individual to discriminate fine 
detail. Usually the minimum separ- 
able, or the resolving power of the 
eye, is accepted as an index to visual 
acuity, resolving power meaning “the 
smallest angle subtended at the nodal 
point of the eye by two points such 
that they are appreciated as distinct.” 
According to this definition, visual 
acuity is expressed as the reciprocal 
of this minimal angle in minutes. 
One method used to determine the 
resolving power of the eye is to find 
the minimum separation between two 
objects, such as two lines or bars, that 
still allows them to be recognized as 
two separate and distinct objects. The 
well-known Snellen test chart is es- 
sentially a resolution test, or one 
which measures the resolving power 
f the eye. 


Snellen was the first to construct a 
test chart that had a rational basis. 
He found that the average individual 
can resolve the details of a letter if 
they subtend an angle of one minute 
of arc at the eye. Actually the resolv- 
ing power of the eye is even greater, 
a figure of twenty seconds of arc being 
accepted as the anatomic limit of reso- 
lution of two points by the most cen- 
tral part of the fovea.’ But Snellen 
arbitrarily decided upon block letters 
of such size that the letter as a whole 
subtends an angle of five minutes of 
arc when the chart is placed a speci- 
fied distance from the eye. The de- 
tails of the letters, the width of the 
black lines forming the letters, and 
the spaces between the black parts are 
of such size that they subtend an . 
angle of one minute of arc at the 
required distance. Visual acuity as 
measured by the Snellen chart is ex- 
pressed in the Snellen fraction, which 
is the ratio of the distance of the in- 
dividual from the chart to the distance 
at which the minimum legible row of 
letters should be read by the person 
with normal vision. The A.M.A. 
chart is based on the same principle 
of size and distance as the Snellen 
chart, but the method of rating for 
the A.M.A. chart is in terms of visual 
efficiency. 


The details or strokes of the letters 
on the 20/20 line of the Snellen chart 
subtend a visual angle of one minute 
when the chart is twenty feet from 
the observer. A person with normal 
vision should be able to read these 
letters under an illumination of 10 
foot-candles when he is twenty feet 
from the chart.® Although the letters 
may be just legible with illumination 
of 10 foot-candles, it has been found 
that among persons with normal vi- 
sion, visual acuity increases about 40 
per cent when the level of illumina- 
tion of the test object is increased from 
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10 to 100 foot-candles.° Hartridge® re- 
ports the results of work by Gilbert 
and Hopkinson on the effect of varia- 
tions in illumination on visual acuity 
as measured by the Snellen chart. 
The level of illumination was varied 
from 0.1 to 100 foot-candles, and in 
every case acuity improved with in- 
crease in illumination. Usually if the 
light is increased by ten times, there 
is an improvement of one line on the 
Snellen chart. The effect of increasing 
illumination is somewhat less for per- 
sons with good acuity and somewhat 
more for those with poor acuity. 


Luckiesh*® describes studies made to 
determine the range of visual per- 
formance for persons with average 
vision when the illumination ranges 
from 1 to 100 foot-candles. Increas- 
ing illumination from 1 to 100 foot- 
candles produced an increase in rela- 
tive visual acuity from 57 to 100, an 
increase in Snellen reading from 
20/40 to 20/20, and an increase in 
visual efficiency on the A.M.A. chart 
from 85 to 100 per cent. It may be 
seen from figures such as these that 
illumination has a significant effect 
on visual acuity, even for persons 
with normal vision and for test objects 
of high brightness contrast, as is char- 
acteristic of black letters on a white 
background. The effect of illumina- 
tion of the test chart usually is not 
noticed particularly because the com- 
monly used charts have such large 
steps and because most eyes have con- 
siderable accommodation reserve, but 
the effect is certainly significant, and 
in borderline cases the level of illumi- 
nation may be the determining fac- 
tor.” 


Now we may ask, What are the 
best lighting conditions for testing vis- 
ual acuity? An answer to our ques- 
tion is suggested by the studies cited, 
which seem to indicate that illumina- 
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tion of 100 foot-candles gives the high- 
est visual acuity reading. A different 
type of experiment was carried out by 
Simonsen and Brozeh, in which the 
task was to identify small letters pre- 
sented to the eye at a constant rate of 
thirty per minute. Here again the 
most accurate results were obtained 
with illumination of 100 foot-candles.' 
Some writers have emphasized that 
good general illumination is the crit- 
ical factor in lighting for visual acuity 
testing. Linksz‘ states that Dr. Lan- 
caster’s objection to projected Snellen 
charts was that they have to be used 
under poor general illumination. Us- 
ing a conventional test chart in good 
illumination, the paper usually re- 
flects about 80 per cent and the print 
4 per cent of the incident light. The 
best possible reading of visual acuity 
will be obtained under these condi- 
tions. But, using a projection instru- 
ment it is difficult to regulate the 
lighting so that it will be conducive 
to good acuity. If the room is well 
lighted, as would be indicated for best 
form vision, the contrast will be poor. 
On the other hand, if the room is 
more dimly lighted, the contrast will 
be better, but under these conditions 
the available cones will not be allowed 
to function to their capacity and we 
cannot expect to obtain such high 
acuity readings.‘ For this reason 
Linksz has emphasized that visual 
acuity should be tested in a_ well 
lighted room, against a light back 
ground, not in a darkened room or 
against a dark wall. 


Visual acuity testing has been char- 
acterized by a lack of standardization 
of the level of illumination, the light 
ing used in various offices probably 
ranging anywhere from 100 foot 
candles down to one _ foot-candle. 
Comparable values cannot be obtained 
with such a wide range. In addition. 
such a difference in lighting may de 
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termine whether or not a_ person 
passes Certain visual requirements. As 
mentioned earlier, the level of illumi- 
nation is most critical for persons 
with reduced acuity. 

Thinking of vision in the broader 
sense of “seeing” or how well we 
actually see for a particular visual 
task, as we have tried to do in this 
discussion, visual acuity is not a fixed 
and unalterable ability of the eyes; 
instead, it depends upon the object 
being viewed and upon the illumina- 
tion of that object and of the back- 
ground. Duke-Elder has said, ““The 
eyes of man were evolved to function 


in daylight.’* If this is true, then we 


should attempt to duplicate daylight 
as nearly as possible when testing vis- 
ual acuity or adjusting the light at 
home for reading or other detailed 
use of the eyes. Since it is necessary 
that our eyes be able to function most 
acutely under artificial illumination, 


we are fortunate that we are easily 


able to control the illumination factor 
in any visual situation. 
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Illumination and Its Relationship to Visual Acuity 
and Oculomotor Functions 


PART It 


LUMINANCE AND VISION 
N. LeRoy Wuire, B.S. 


PORTLAND, OREGON 


THE act of seeing involves basically 
two indispensable factors: light and 
the eye. In man, the brain must be 
included, since the eye is develop- 
mentally a part of it. This being 
fundamental, we are impressed in 
studying the work of various authori- 
ties and from our own observation 
that on this basis is built an endlessly 
complex phenomenon. We shall use 
the term /uminance for expressing 
what most of us have come to call 
illumination. The relationship be- 
tween the amount of light one should 
use in visual discrimination, function- 
ing of oculomotor mechanisms, ac- 
commodation and convergence will be 
considered. 


In visual tasks in which high levels 
of accuracy are required, the amount 
of light used affects the visual func- 
tion. As the amount of light is in- 
creased, there is an increase in ac- 
curacy, notably when detail is small. 
One therefore wonders whether the 
accuracy will continue to increase 
with increasing luminance. Whether 
more light improves visual perform- 
ance depends greatly on what one is 
trying to see. If what one is trying 
to see is large, then lesser amounts of 
light are sufficient; if what one is 
trying to see is very small, increased 
amounts of light are essential.' People 
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task to 
perform may take their work out of 
doors for better illumination. 
Research will be required to provide 
further answers as to the relationship 


who have a difficult visual 


of luminance and vision. This re- 
search is of interest to us and can be 
briefly described. Beginning with the 
study of very simple, uncomplicated 
forms, it has been found that circular 
objects are the simplest and rectangu- 
lar objects are next in order; to 
achieve comparable accuracy, much 
more light was needed in viewing 
rectangular objects. The next figure 
studied for comparison was a cross. 
It was found that more light was re- 
quired to see the cross than was re- 
quired to see the circle. Thus it has 
been found, that when the visual task 
can be controlled and reduced to its 
simplest form, the different shapes 
require different amounts of light. 
Also, the farther an object is in the 
periphery, the more light will be 
needed. In general, the more light, 
the better the visual acuity where 
there is a uniform background. 


GLARE 

Glare is another factor which re- 
duces the ability to see detail. Black- 
well’ states that in introducing a 
source of glare somewhere near the 
object of regard, two things happen: 
(1) it increases the effective lumi- 
nance level, which is a good thing, 
and (2) it decreases the target con- 
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trast, which is not desirable. A com- 
mon example is the washed out de- 
tail adjacent to oncoming headlights. 
There is a definite exchange rate for 
light and glare which can be calcu- 
lated. Light sources should therefore 
be adjusted to the visual tasks that 
have to be performed. 


LUMINANCE AND THE OCULOMOTOR 
FUNCTIONS 

A second basis upon which we must 
evaluate the type and amount of il- 
lumination is the function of the 
oculomotor mechanism. The influence 
of light levels on the oculomotor sys- 
tem has been of interest to many 
authors. We note in some cases of 
amblyopia ex anopsia that increasing 
the amount of light before the ambly- 
opic eye on the major amblyoscope is 
often helpful.2. But in many cases it 
has not produced the hoped for in- 
crease in visual acuity. While many 
amblyopic individuals see better with 
the increase of light level before the 
amblyopic eye, some seem to fuse 
more readily with reduced luminance. 


ACCOMMODATION 


Blackwell' was concerned with the 
relationship of light levels to accom- 
modation, evaluating the near point 
and far point at various luminances. 
Without going into details of the lab- 
oratory procedures, the experiments 
showed that with a very high light 
level (about 60 foot-lamberts) the 
near point was closer and the far 
point farther than in reduced illumi- 
nation for young observers; the ampli- 
tude of accommodation is therefore 
reduced in dim light. Blackwell found 
that the near point reached an asymp- 
tote at about 60 foot-lamberts but the 
far point did not. He found that more 
light seems to improve the amplitude 
of accommodation and that a larger 
amplitude of accommodation im- 
proved ocular performance and com- 
fort. 


ACCOMMODATIVE. VERGENCE 

Another phase of the above exper- 
imentation involved accommodative 
vergence. Electrodes were put on two 
sides of the eye, the potential differ- 
ence between the two electrodes which 
occurs when eye muscles are in- 
nervated was measured. When the 
eye accommodates, there is a reflexly 
associated convergence which tends to 
align corresponding points of the ret- 
ina. Blackwell’ states that this reflex 
to converge in near accommodation 
is not attached to the stimulus to 
accommodation, “what one sees,”’ but 
is attached to accommodation itself. 
He also measured how well this ac- 
commodation vergence occurs reflexly 
at different luminance levels. In ex- 
periments involving nearly 1000 foot- 
lamberts, Blackwell and his group” 
found that the accommodative ver- 
gence reflex is reduced at low light 
levels. This author believes that his 
findings are of importance in in- 
dustry. These facts are of interest to 
orthoptic technicians, since we often 
find in questioning patients that there 
are visual difficulties relating to work- 
ing conditions. In order to maintain 
fusion, total vergence appropriate to 
the state of accommodation is neces- 
sary. The amount which the accom- 
modative vergence provides is only a 
part, and whatever additional ver- 
gence is required must be provided by 
fusional vergence. It is believed that 
fusional vergence may lead to asthen- 
opia. 


As has been suggested, much re- 
search remains to be done before all 
of these complex relationships may be 
properly evaluated. 
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ROLE OF SUPPRESSION AND RELATIVE 
ACCOMMODATION IN ORTHOPTIC PROGNOSIS 


Mary Everist KraMer 
PHOENIX, ARIZONA 


OBSERVING the many characteristics 
of fusion or the lack of them makes 
evident a certain behavior pattern 
which can be a valuable guide to or- 
thoptic prognosis. Frequently there is 
no clear-cut absence or presence of 
fusion in untreated strabismic chil- 
dren. There is much difference be- 
tween fusion at its highest sensory 
level and fusion at its lowest physio- 
logical level. The fact that a patient 
has a massive suppression in one eye, 
making fusion an impossibility, does 
not by itself indicate that fusion is 
absent above the suppression level. 
This may be academic when treat- 
ment is not given in the so-called 
“difficult cases,” but it is highly signif- 
icant when fusion training is given. 


SUPPRESSION PATTERNS 


A study of the fusion and suppres- 
sion patterns in heterophoria is most 
helpful in evaluating strabismic sup- 
pression. Certain findings are noted. 
Macular suppression, usually mild in 
nature and readily responsive to treat- 
ment, is found in heterotropia that is 
intermittent. Peripheral suppression 
is relatively rare. A foveal suppres- 
sion of varying intensity is found in 
all heterophorias, the majority monoc- 
ular, as in strabismus. The comfort 
of the patient is in direct ratio to the 
breakdown of the foveal suppression 
except in those persons with little or 
no relative accommodation. When the 
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foveal suppression is marked, the pa- 
tient has the usual complaint of a 
“sandy” feeling of lid irritation, or 
“salt stinging the lids.”” This symptom 
is especially common with the exo- 
phoric complainer. blurring 
is noted, usually for near, and a high- 
er correction of the refractive error 
is commonly given by the ophthal- 
mologist in charge. 

Since peripheral and macular sup- 
pression play only a minor role in 
heterophoria and are usually amen 
able to conventional treatment. they 
do not require discussion here. 


Foveal Suppression 


Foveal suppression is demonstrated 
in three behavior patterns and elicited 
with dissimilar foveal pattern slides 
on the major amblyoscope. 

1. Suppression at the angle of su- 
perimposition, with foveal perception 
to either side of the angle. This is 
usually a facultative type of suppres- 
sion, present in heterophoria and 
tropia. 

2. No suppression at the angle. 
but the nonfixated foveal image moves 
“up and down” at the angle, becom- 
ing level at either side of the angle. 

The patient describes this as “danc- 
ing” suppression and is usually ob- 
ligatory, present in heterophoria. 

3. No suppression, but the nonfix- 
ated foveal image moves through the 
angle to either side; “in and out” 
suppression. This type may be either 
facultative or obligatory, the faculta- 
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tive type being present in _hetero- 
phoria or tropia, the obligatory type 
in tropia. 


The best method for study of the 
foveal suppression patterns is with 
the major amblyoscope and suitable 
slide material. Similar and dissimilar 
foveal patterns are used, in conjunc- 
tion with macular and _ peripheral 
slide patterns circumscribing the fo- 
veal patterns. It is revealing to check 
the suppression with the smaller of 
the two dissimilar foveal slides in 
front of one and then the other eye, 
and then check with similar foveal 
pattern slides, noting how the suppres- 
sion characteristics are demonstrated 
with the different slide presentations. 


It is very useful to differentiate be- 
tween facultative and obligatory fo- 
veal suppression for prognostic as well 
as clinical evaluation. The duration 
of the suppression does not necessarily 
give the answer. An obligatory sup- 
pression may be verified in 3-year- 
olds with strabismus of short dura- 
tion; on the contrary, a facultative 
foveal suppression may be found 
when the tropia or phoria is of many 
years duration. 


If the stimulation or relaxation of 
the accommodation affects the foveal 
suppression for better or for worse, it 
is facultative and a prognosis of rela- 
tively rapid deterioration of the sup- 
pression with training can be made. 
But if the stimulation or relaxation of 
the accommodation has little or no 
effect on the foveal suppression, the 
training period is lengthened by many 
months. When the accommodation is 
controlled with corrective refractive 
support, the facultative foveal sup- 
pression is eliminated, partially or 
wholly. When the suppression is 
obligatory, relaxation of the accom- 
modation has no effect on the sup- 
pression. 
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Suppression at the angle of super- 
imposition is the least complicated of 
the foveal suppression patterns, but 
this does not imply that it is easy and 
simple to overcome; only that it does 
not play the game of duplicity to 
thwart the efforts of the orthoptist. 
Since it is usually facultative, it re- 
sponds more quickly to conventional 
suppression therapy. 


The foveal suppression patterns, 
distinct as they are from each other, 
may follow each other in natural 
sequence during the training pro- 
cedures. A foveal suppression which 
starts as an angle suppression may, 
while under treatment, become a 
dancing suppression, and then change 
into an in-out suppression. However, 
the dancing and in-out forms, as such, 
may not have an angle suppression 
as an antecedent form, or as a sine 
gua non condition of their being 
elicited. 


Dancing suppression can be and 
usually is the most difficult of the 
foveal suppressions to break down. 
Persistent and well-directed efforts in 
suppression therapy are necessary to 
remove the dancing foveal suppres- 
sion permanently and the duration of 
treatment is doubled. 


When nystagmoid or dissociated 
forms of oculomotor anomalies co- 
exist, a foveal suppression is always 
present, usually the dancing type. 
Intensive training and rigid accom- 
modative control assure a good prog- 
nosis, though the treatment may take 
several months longer. 


The In-Out Suppression pattern re- 
quires critical analysis to avoid a mis- 
leading prognosis. It is readily amen- 
able to conventional treatment when 
it is facultative. However, if it is of 
the obligatory type, more time is re- 
quired to remove it and can be as 
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difficult as the dancing type to cure 
permanently. 


There is no method or symptom 
complex by which the orthoptist can 
prognosticate the length of treatment 
from beginning to termination with 
cure, in the 2-to-4-year-old squinter. 
This is due chiefly to the inability to 


obtain correct information from the 
patient. The prognosis in these and 


all other cases depends upon the 
breakdown of the foveal suppression. 


One finding will give conclusive in- 
formation that fusion is absent above 
the suppression level; that is, ab- 
sence of a crossing point of images 
at any angle position on the major 
amblyoscope. In older children and 
adults, the complete absence of phys- 
iologic diplopia can be a “red signal” 
of no fusion and a poor prognosis for 
fusion training, or that the training 
will be long and arduous. 


RELATIVE ACCOMMODATION 


This subject cannot be discussed 
without considering — suppression. 
When studying the development pat- 
terns of some of the many strabis- 
mic cases seen, the question arises, 
“Which comes first, suppression or 
loss of relative accommodation?” 


Our eminent teachers and our pa- 
tients have taught us the classical 
symptoms of the regression process 
in the loss of fusion in strabismus: 
diplopia, loss of retinal rivalry, sup- 
pression, amblyopia, which may be 
accompanied by a breakdown of the 


sensory integrity of retinal corre- 
spondence. Yet, when the process 


is reversed, starting at the terminal 
stage of the breakdown, our first 
efforts are directed toward the restor- 
ation of the lost vision and the sensory 
integrity. This is accomplished chief- 
ly with the stimulation of foveal fixa- 
tion of the deviating eye. At this 


stage, accommodative control is usual- 
ly given by the ophthalmologist in 
charge. When treating the next symp- 
tom, suppression, accommodative con- 
trol is clearly indicated, along with 
other safeguards to the foveal fixation 
of the deviating eye. Therefore, a 
closer scrutiny of the patient’s symp 
toms will corroborate this need. The 
list of “classical” symptoms is now 
enlarged to include Joss of relative 
accommodation. 


Relative accommodation, operation 
ally defined, is the amount of binocu 
lar accommodation that can be stim 
ulated, resulting in maximum depth 
of sharp vision, while the convergence 
remains static or fixed. As an ex 
ample, ability to fuse orthophorically 
a Snellen test chart 20 feet distant, 
with —3.00 spherical lenses placed in 
front of each eye, and clearing the 
print on the chart to the 20/20 line. 


The loss of relative accommodation 
can be verified in all cases of strabis- 
mus and to a lesser extent in all 
phorias. Whenever suppression is 
found, a reduced relative accommoda- 
tion is also present, greater for near 
than for distance. An easy, 
check of reduced relative accommoda- 
tion is a comparison of the binocular 
vision, with glasses and _ without 
glasses, in heterophoria and intermit- 
tent strabismus. The uncorrected vi- 
sion is reduced below that of a person 
with normal relative accommodation 
and identical refractive conditions. In 
the case of tropia, loss of relative ac- 
commodation is self-evident with loss 
of binocular single vision. In inter- 
mittent tropia, when binocular single 
vision is present without glasses, the 
binocular vision is markedly reduced 
in addition to the reduction caused by 
the refractive error. 


gross 


When the accommodation is con- 
trolled with refractive correctional 
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support, the suppression is frequently 
eliminated, partially or wholly. When 
the accommodation is not controlled, 
the suppression again recurs. This is 
a facultative type of foveal suppres- 
sion and is presumed to be an escape 
from an annoying fixation disparity 
for fine detailed seeing. When sup- 
pression is eliminated at the uncon- 
trolled or “accommodative” angle of 
deviation, relative accommodation can 
be established and a permanent nor- 
mal binocular status achieved. 


CONCLUSIONS 


Rigid control of the accommoda- 
tion during suppression therapy in 
tropia can shorten the treatment pe- 
riod by many months. Experience and 
observation of the suppression pat- 
terns in relative accommodation en- 
able the orthoptist to know when and 
how long to maintain the accommoda- 
tion at rest with convex lenses, when 
and how long to stimulate it with 
concave lenses. 

If a foveal suppression is not noted 
or remains uncorrected in_hetero- 
phoria, the end-results of orthoptics 
from the patient’s viewpoint will be 
similar to the following: “It didn’t do 
much good,” or “My eyes don’t feel 
any better,” or “My eyes felt better 
before I did the exercises.” 


Foveal suppression is the big stum- 
bling block to development of normal 
relative accommodation. The loss or 
interruption of relative accommoda- 
tion makes foveal suppression pos- 
sible. When relative accommodation 
is attempted in the presence of foveal 
suppression, discomfort arises. It is 
only when the foveal suppression is 
eliminated that relative accommoda- 
tion is comfortable. 


Recognition of the need for develop- 
ing normal relative accommodation in 
all heterophoria and tropia_ patients 
will make a good prognosis an assured 
conclusion to the case, with perma- 
nent results and a comfortable pa- 
tient. Normal, single binocular vision 
without glasses is frequently a pleas- 
ant by-product. 


The necessity for research in estab- 
lishing a “norm” of relative accommo- 
dation for persons with normal binoc- 
ular vision is apparent. The need 
for sufficient and rigorous measure- 
ments applied to relative accommoda- 
tion is clear. Its role in the totality 
of the accommodative process should 
be clarified. Such a research project 
would need a team of workers: oph- 
thalmologist, neurophysiologist, physi- 
cist, and orthoptist. 
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CLINICAL EXPERIENCE WITH ISOFLUROPHATE 
AS AN AID IN ORTHOPTIC TREATMENT 


Bossie Davis, B.S. 


BIRMINGHAM, ALABAMA 


We have found in our survey of 
100 cases that the use of isofluro- 
phate (Floropryl; DFP) in the treat- 
ment of accommodative esotropia may 
be more successful if an attempt is 
made to increase and stabilize the 
relative fusional divergence with or- 
thoptics. In the treatment of accom- 
modative esotropia, the purpose is to 
give the patient comfortable single 
binocular vision or to alleviate as 
many symptoms as possible without 
the aid of glasses. It is my hope in 
presenting this paper to show why 
Floropryl* was used by citing several 


Cases. 


In 95 cases of accommodative eso- 
tropia seen in our clinic, Floropry! 
was prescribed. Nineteen patients had 
a normal accommodation-convergence 
ratio, but weak fusional divergence 
amplitudes. In 40 cases, it was pre- 
scribed to eliminate use of bifocals or 
to avoid prescribing them to correct 
an abnormal accommodation-conver- 
gence ratio. It was prescribed to as- 
certain the mechanical and accommo- 
dative factor in 36 cases. Since the 
greater number of patients seen in our 
clinic have accommodative esotropia 
with an abnormal accommodation- 
convergence ratio, our greatest inter- 
est lay here. 


Of the 40 patients with an abnor- 
mal accommodation-convergence ratio 


*Ophthalmic ointment, 
Merck, Sharp & Dohme 
Presented at the Northwestern Sectional Meeting, Amer- 
ican Association of Orthoptic Technicians, May 8-9, 
1959, Spokane, Wash. 


0.025 per cent  isoflurophate, 


who were given Floropryl, only one 
did not develop a normal accommoda- 
tion-convergence ratio (table I). This 
patient developed iris cysts less than 
a week after Floropryl therapy was 
started; medication was discontinued 
at once and the wearing of glasses 
was resumed. The remainder of the 
39 patients are being seen in the 
clinic from once monthly to once 
every three months. None of these 39 
patients are now using the miotic; in 
all cases it has been discontinued for 
at least six months, in some, for as 
long as a year and a half, and all still 
maintain their normal accommoda 
tion-convergence ratio. 


When we work with accommoda- 
tive esotropia, we are attempting to 
improve the relative fusional diver- 
gence, which is the amount of diver- 
gence that can be exerted to overcome 
excessive convergence brought about 
by excessive accommodation and still 
maintain single clear vision. Low 
amplitude of relative fusional diver- 
gence is a characteristic common to 
all accommodative strabismus, but it 
is more pronounced with the abnor- 
mal accommodation-convergence eso- 
tropia. That is, the esotropia is greater 
at near than at distance and _ the 
amplitude of relative fusional diver- 
gence, which is present at near, is 
insufficient to mask the excessive con- 
vergence. The result is an esotropia 
with an abnormal accommodation- 
convergence ratio. In these patients 
with such abnormal accommodation- 
convergence ratio, the amount of hy 
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I 
ResuLts oF TREATMENT witH DFP 
Normal accommodation-convergence ratio 
with sufficient relative 
fusional divergence amplitudes 
Developed normal accommodation- 
convergence ratio 
Reaction to Floropryl 
Developed fusion (esophoria) with 
surgery and Floropryl 
Failed to return 3 
Still Esotropia 17 


permetropia present seems to be in- 
significant, usually from one to three 
diopters. Therefore the urge to ac- 
commodate, as well as the hyperme- 
tropia, must influence the accommoda- 
tion pattern. 


In reviewing the history and rec- 
ords of these patients, we found that 
a large number of them had been 
wearing bifocals two or three years 
or longer. Many of these patients 
were doing dissociation exercises and 
had been for years, continuing to 
work regularly at home with exer- 
Slowly, progress was being 
made. A greater number of these pa- 
tients had good amplitudes of absolute 
divergence with little, if any, relative 
fusional divergence or relative accom- 
modation. That is, when 20/80 print 
or smaller was required for reading 
at near range, excessive accommoda- 
tion called forth excessive conver- 
gence and accommodative esotropia 
resulted. An interesting fact about 
these patients with poor relative fu- 
sional divergence was that they all 
preferred to “blur” and see a single 
image rather than to see clearly and 
experience diplopia. In many of these 
Cases it was almost impossible to elicit 
diplopia, as the blur had become so 
tolerable to the patient that it was a 
fixed pattern of seeing. 


cises. 


lt was observed that among those 
patients whose relative divergence in- 
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creased in proportion to the relative 
accommodation, the normal accommo- 
dation-convergence ratio remained 
fixed even after the Floropryl was dis- 
continued. But in those whose relative 
accommodation did not increase along 
with the relative divergence, the 
normal accommodation - convergence 
ratio was somewhat unstable, i.e., the 
tendency to overconverge when ex- 
cessive accommodation was exerted 
was a rather spasmodic or intermit- 
tent pattern at near. 


Case 1: (Before Floropryl) Female, aged 6 
years, had been wearing bifocals for one year, 
and still had intermittent esotropia with di- 
plopia appreciation. Her corrected vision: R. 
E., 20/30+3; L. E. 20/3042. Her prescrip- 
tion: R. E., +1.25 sphere; L. E., +1.25 
sphere, with a +2.50 add. With glasses at 
distance, there was esophoria of 104 when 
accommodating. There was an_ esophoria- 
tropia (blurred) of 40A on accommodating 
at near with glasses. With the aid of the 
bifocals at near, the intermittent esotropia 
was 144 when accommodating. Without 
glasses, at distance the esotropia was 404 and 
at near 60A when accommodating. Diplopia 
was recognized with and without correction 
at distance and at near. Amplitudes of 
fusion on the troposcope at distance were 
convergence 254 and divergence to zero. 
Little suppression was noted. At near with 
glasses on the troposcope, only momentary 
fusion was present. Only two weeks after 
beginning use of the Floropryl ointment, the 
intermittent esotropia with bifocals had _ be- 
come an esophoria of 8A, and through the 
upper segment at near the patient could now 
maintain straight eyes and read large print. 
As the frequency at which the ointment was 
used decreased, the intermittent esotropia 
which had occurred when the patient looked 
through the upper segment at near returned, 
but the esophoria with bifocals remained. For 
several months no ointment was used, and 
the normal ratio remained. At times when 
reading Jaeger 1 (20/20) at near, inter- 
mittent esotropia resulted. The bifocals have 
not been removed as yet, because the squint 
does not seem to be stable. Relative diver- 
gence exercises were given, using base-in 
prisms while accommodating on small print 
at near, but the hyperactivity of the patient 
resulted in almost no amplitude of reserve. 
Any emotional upset seemed to cause a set- 
back. We felt that in view of all factors, this 
patient had progressed fairly well. Perhaps 
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the strength of the bifocals can be reduced in 
the near future. 


Since dissociation exercises did not 
seem to alter the abnormal accom- 
modation-convergence ratio in most 
cases, it was felt that use of isofluro- 
phate might be justified—that a 
stimulus to diverge as well as to 
accommodate might be initiated. The 
ophthalmologist prescribed 0.025 per 
cent Floropryl ointment for a period 
of one to four months, to be used 
every night for two weeks, then grad- 
ually extending the frequency to once 
every five days or less. 


Case 2: White female, aged 6 years, had 
bifocals for 1.5 years. She 
could blur and straighten through the upper 
segment, and occasionally read Jaeger 5 for 
near, but appreciated diplopia when the eyes 
crossed. Eyes were always straight through 
the bifocals. R. E. +1.50; L. E. +1.50 sphere 
with +2.00 add. Corrected vision in each eye 
was 20/20. Esophoria at distance with glasses 
was 84 on 20/40 print. At near, 204 inter- 
mittent esotropia was evident when accom- 
modating on 20/30 print. Through the bifocal 
lenses prescribed, the esophoria was 8A while 
accommodating. Without glasses, the patient 
had an intermittent esotropia of 104 and 
204 while accommodating at distance and 
at near respectively. The amplitudes of diver- 
gence and convergence at distance and near 
on the troposcope with correction were within 
normal range. Little suppression was noted. 
Two weeks following use of the ointment, the 
glasses had been removed temporarily by the 
ophthalmologist, and the patient could now 
read 20/30 print at near without glasses. Im- 
mediately relative divergence exercises with 
base-in prisms were given for home exercise. 
The patient was able to build up a reserve of 
divergence and convergence both at distance 
and near. Ointment was discontinued at the 
end of two months, at which time the mea- 
surements were intermittent esotropia 8A at 
distance; esophoria 8A on Jaeger 3. In two 
weeks the bifocals were removed and the 
distance correction was also reduced. Pre- 
scription was R. E. +41.00 sphere; L. E. 
+0.75 sphere. On the last visit (one year 
later) vision was 20/25 in each eye; esophoria 
54 with glasses at distance; esophoria 12A 
with glasses at near. On the troposcope the 
patient had excellent amplitudes at distance 
and near. 


been wearing 
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With the advent of isoflurophate, 
the question arose as to the signifi 
cance of iris cysts following the appli 
cation of the miotic. Fewer patients 
who were using the ointment only 
every other night developed cysts than 
those using it every night for a weekly 
period. Only two patients had to dis 
continue the miotic because of reduced 
visual acuity and complaints of nau 
sea or brow pain. Because of the pos 
sibility of iris cysts, patients were seen 
by their referring ophthalmologists at 
least once every two weeks as they 
continued with their work in orthop 
tics. 


Immediately upon nightly instilla 
tion of the Floropryl, these abnormal 
accommodation-convergence ratios be- 
gan to “disappear.” As soon as the 
patient was adjusted to the Floropry], 
orthoptic exercises to increase the rel- 
ative fusional divergence were begun. 
A thorough examination was given 
the patient by the ophthalmologist, as 
well as by the orthoptist, before and 
after the administration of Floropryl. 
Diplopia awareness was essential be- 
fore Floropryl was given. If the eso- 
tropia, measured while fully accom- 
modating, was greater (at least 10 
diopters) at near than at distance, if 
the full atropine correction had been 
given, and if the esotropia decreased 
an appreciable amount or disappeared 
with the aid of more plus add (bi- 
focals) at near, Floropryl was given 
instead of trial bifocals, which could 
be given in the future if the Floropry! 
did not help. 


Case 3: White male, aged 6 years, R. E. 
+3.00 sphere; L. E. +3.50 sphere. Corrected 
vision, 20/25 each eye. Esophoria with glasses 
at distance, 64; intermittent esotropia with 
glasses when accommodating at near, 20-254. 
The patient could blur and straighten at 
distance and near, and readily recognized 
diplopia. He could read only 20/200 print at 
near and maintain single vision. He had good 
amplitudes of convergence and divergence on 
the troposcope, at distance and near. ‘Two 
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weeks after use of Floropryl ointment had 
been prescribed, the vision in each eye with 
glasses was 20/25. Esophoria with glasses at 
distance was 84; esophoria with glasses at 
near, when accommodating, 8A. Prism rela- 
tive divergence at distance and near with 
glasses, 144. Amplitudes were much im- 
proved on the troposcope at distance and 
near. The frequency of the ointment was 
reduced. Two months later, without having 
had any ointment for two weeks, his measure- 
ments were essentially the same. No bifocals 
were given. His accommodation-convergence 
ratio was normal, and when seen on last visit, 
his esophoria for distance and near was about 
the same as previous measurements. Without 
his glasses, he had 25A of intermittent eso- 
tropia, reading 20/80 to 20/30 print at near 
and distance. 


Dissociation exercises are most help- 
ful. Certainly we have many patients 
(those with normal accommodation- 
convergence ratios) in our clinic who 
are responding to this type of treat- 
ment, but it is rather hard at times 
to maintain the interest of the child, 
as well as of the parent, if progress 
from time to time cannot be seen. 
Since relative fusional divergence is 
stimulated with the application of the 
miotic, the patient with an abnormal 
accommodation-convergence ratio of- 
ten experiences for the first time in 
his life, the ability to maintain 
straight eyes with clear vision, even 
without the aid of bifocals or perhaps 
without corrective lenses. Such an ex- 
perience in many cases has stimulated 
a desire by the patient to work dili- 
gently with the relative divergence 
exercises at home. 


lor many patients with a normal ac- 
commodation-convergence ratio, disso- 
ciation training may still be the best 
method. Occasionally we found a few 
patients who, after extensive orthop- 
tics, reached a period of status quo— 
they were able to maintain straight 
eyes most of the time when accom- 
modating but were sometimes inter- 
mittent. Floropryl was given to stim- 
ulate divergence. 


Case 4: White female, aged 7 years, R. E. 
+3.50 —0.50 x 3; L. E. +3.25 — 0.25 x 3. 
Corrected vision each eye, 20/30. Esophoria 
at distance with correction, 8A; esophoria, 
intermittent at near with correction, 20A. 
Without correction, distance and near eso- 
tropia, 304. Near point of convergence, 70 
cm. Range of fusion on the troposcope with 
correction at distance and near was only fair. 
Dissociation exercises were begun—diplopia 
awareness, framing, and anti-suppression ex- 
ercises. Finally, after months of this type of 
treatment, no amplitude of relative diver- 
gence was stimulated. The intermittent eso- 
tropia still persisted, especially when accom- 
modating. The angle of squint at times 
seemed to increase, yet foveal suppression was 
almost absent. Two weeks following the use 
of Floropryl, there was equal vision in the 
two eyes, 20/25; esophoria measured 8A with 
glasses at distance and at near when accom- 
modating. Without glasses, the intermittent 
esotropia at distance with glasses was 16A, 
and at near, 8 to 104. Glasses were removed 
for all distance work and for one hour a day 
when reading. Six weeks later: visual acuity 
was equal in each eye and esophoria with 
glasses at distance and near 10 to 14A on 
20/30 print. Relative prism divergence at 
distance and near was 16A on 20/30 print. 
The patient was instructed to work at home 
with base-in prisms for distance and near. 
Six months later the measurements were es- 
sentially the same. At this time the pa- 
tient could hold the eyes straight without 
glasses, and always appreciated diplopia when 
crossed. 


As the frequency with which oint- 
ment is used is diminished, the pa- 
tients begin wearing minus clip-ons, 
beginning with 0.50 diopters in 
strength until the end point is reached 
—double vision. The more minus the 
patient can tolerate, the more stable 
will be the ratio of accommodation- 
convergence, especially in patients 
who originally have had an abnormal 
accommodation-convergence ratio. 


In some cases it was found that the 
patient had not been given atropine 
cycloplegia for full correction of the 
hyperopic refractive error. It was 
felt that Floropryl every other night 
might help his intermittent esotropia. 
In such instances, glasses may have to 
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be removed for distance work while 
the ointment is being used. If the 
patient wears the full lens correction 
while on Floropryl therapy, an eso- 
tropia at distance sometimes results 
because of the overaccommodation to 
“clear” the “blur” which is caused by 
the Floropryl. 


It must be understood that a longer 
follow-up is necessary to determine 
the results of treatment with isofluro- 
phate in accommodative esotropia, es- 
pecially in patients with an abnormal 
accommodation-convergence ratio. Iso- 
flurophate aids in shortening the over- 
all period of treatment in the ab- 
normal accommodation - convergence 
ratio as compared to dissociation ex- 
ercises, for it usually helps to normal- 
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ize the accommodation-convergence 
ratio. Relative divergence is stimu- 
lated and the interest of the patient is 
maintained by the progress. 


Acknowledgement is made to all referring ophthalmolo 
gists, and to Dr ’. J. Knower, Jr., Jacksonville, Fla 
for his interest and advice. 
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THE TREATMENT OF EXOTROPIA 


Joun E, Cantii, M.D. 
BROCKTON, MASSACHUSETTS 


NEARLY all aspects of divergent 
deviations have resulted in divergent 
opinions. This is true both of discus- 
sions concerning etiology and of those 
regarding the proper methods of treat- 
ment. A review of the literature re- 
veals many points of disagreement. 


One of the most fundamental points 
of disagreement is that concerning the 
existence or nonexistence of a diver- 
gence center. Cogan® feels that the 
so-called divergence paralysis syn- 
drome is suggestive of the existence of 
a divergence center and that this 
center may be closely associated ana- 
tomically with the convergence center. 
This feeling is based on the occurrence 
of alternating divergence and conver- 
gence in some migraine attacks and 
with alternating palsies of conver- 
gence and divergence in Wernecke’s 
disease. Sugar": believes that there is 
a divergence center located near the 
sixth nerve nucleus. Scobee’ con- 
tended that divergence is merely a 
relaxation of convergence and _ that 
there is no need for the existence of 
a divergence center. Adler’ summar- 
izes the arguments pro and con quite 
concisely and refers especially to 
Bruce’s article in favor of the exist- 
ence of an active divergence center.” 
sruce believes that if divergence were 
merely a matter of convergence relax- 
ation, in other words, a passive func- 
tion, the eyes would diverge in com- 
plete muscular relaxation. Further- 
more, in such a function the eyes 
should diverge more rapidly at the 
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beginning of divergence than at the 
end. Such variation in the speed of 
divergence does not seem to exist. If 
we think along logical lines, we 
should expect each function or action 
to have corresponding antagonistic 
function. Logically, one would ex- 
pect to find such an important func- 
tion centrally represented along with 
its antagonist, convergence. 


If divergence is not an active func- 
tion, it must be produced by a com- 
bination of factors such as the con- 
traction of elastic tissue and_ the 
divergent position of the orbital axes 
(about 25 degrees). Divergence would 
be accomplished when the counter- 
action influence of convergence is 
diminished or abolished. This theory 
assumes that the so-called divergence 
paralysis is actually convergence 
spasm. 


This brings up the question: Is 
there such an entity as divergence 
paralysis? Like the arguments for 
and against a divergence center, this 
question has produced endless argu- 
ments, none entirely conclusive. How- 
ever, the fact that normal excursions 
of the eyes are possible in “divergence 
paralysis” would seem to suggest the 
existence and involvement of a diver- 
gence center. Certainly the full ex- 
cursion of the eyes would seem to 
rule out a bilateral sixth nerve par- 
alysis (Costenbader‘). 


I do not find any real agreement as 
to just what is signified by the com- 
monly used term divergence excess. 
The fact that such a term implies an 
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active function probably has _per- 
suaded some to use other terms. It 
has been called intermittent exotropia 
by many, and others have used the 
terms periodic exotropia (Bielschow- 
sky, neuropathic exotropia (Worth*) 


I like the following terminology of 
Costenbader,* and I have used this 
classification in grouping divergence 
strabismus. 


I. Comitant exotropia 
A. Intermittent 
1. Convergence insufficiency 
a. Accommodative type 
presbyopia) 
b. Toxic type 
ness, etc.) 
c. Secondary to divergence excess 
“Divergence excess” type 
: Combined “divergence excess” 
convergence insufficiency 
B. Constant—secondary to 
“Divergence excess” 
gence insufficiency 
2. Congenital and adult “dissociation” 
(one or both eyes blind or grossly 
different) 
Anatomical exotropia (such as oc- 
curs in hypertelorism) 
+. Consecutive exotropia 


(myopia, 


(neurasthenia, ill- 


and 


with conver- 


II. Non-comitant exotropia (including “post- 
operative’ ) 
III. Combined 
This classification is taken directly 
from Costenbader without modifica- 
tion. I feel that it is the most logical 
and clear cut in our present state of 
knowledge concerning the basic phys- 
iology of the divergence function and 
its anomalies. Furthermore, it offers 
a logical classification on which we 
may base our various treatments. 


The intermittent group comprises 
the great majority of divergent devia- 
tions, and it is in this intermittent 
group that we should expect to 
achieve our best results, for these pa- 
tients already have attained single 
binocular vision, even though they 
fail to maintain it all the time, and 
have developed varying degrees of 
fusional amplitude. The age at which 


these deviations occur varies 


with the type. 


may 


The convergence insufficiency type 
without significant divergent devia- 
tions at distance is not noted in very 
young children. As a rule it is not 
noted until the child is well along in 
school, often in high school or even 
older. It is in the older groups, of 
course, that a demand is made on 
convergence power, for it is the time 
when the individual is beginning to 
do more and more close work for 
longer periods. These young people 
have good vision in each eye and. 
aside from their difficulties with near 
vision, their binocular cooperation is 
good. This is to be expected, for the 
onset of these difficulties occurs long 
after the age at which binocular co- 
operation is developed. The deviation 
is greater for near than for distance, 
the near point of convergence is re- 
mote and prism convergence is poor 
for both distance and near. Prism 
divergence may not be remarkable 
unless secondary to a divergence ex- 
cess. 


A temporary convergence insuffi 
ciency may also be associated with 
poor health, excessive general fatigue 
or any condition affecting the general 
physical condition of the patient at 
any age. I think all of us have had 
a patient who, having suffered recent 
severe illness or undergone a major 
operation, has developed signs and 
symptoms of convergence insuffi- 
ciency. In such cases the symptoms 
usually disappear when the patient 
regains his good health and so require 
little attention from the ophthalmolo- 
gist or orthoptist. Aside from these, 
where our services are little needed. 
the convergence insufficiencies offer a 
fruitful field for our therapeutic ef 
forts and should yield good results. 


Of prime importance is adequate 
correction of any refractive error. 
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Often full correction—in some, over- 
correction—of myopia will suffice and 


one should not institute any other 
treatment until this treatment has 
been given a reasonable trial. Ex- 


tremely high hypermetropia or astig- 
matism should be corrected. I can 
recall an eight-year-old boy whom I 
saw because of his poor school work. 
He showed a marked convergence in- 
sufficiency and a refractive error un- 
der atropine of 10 diopters of hyper- 
metropia in both eyes. He was given 
a plus 8.00 lens for either eye and 
a few months later was doing well 
in school and had good convergence. 
With the error uncorrected, he was 
unable to see clearly at near and 
made no effort to converge as it gave 
him no reward. When glasses alone 
prove inadequate, convergence insuffi- 
ciency offers what we feel is the best 
field for effective orthoptic treatment. 


Knapp* has stated that he has not 
needed to operate on a patient with 
convergence insufficiency, but I be- 
lieve that high degrees of convergence 
insufficiency are benefited by resec- 
tion of the medial recti. 


Some convergence insufficiencies are 
secondary to an uncorrected diver- 
gence excess. The best treatment is 
correction of the primary condition, 
the divergence excess. Our procedure 
initially is a bilateral recession of the 
lateral recti. If necessary, one may 
give convergence exercises after cor- 
recting the divergence excess, but not 
before. If, convergence exercises are 
given preoperatively without adequate 
results and surgical correction of the 
divergence excess is finally performed, 
the patient may be left with a conver- 
gent squint. It seems logical to correct 
the primary anomaly first, and often 
this will be sufficient. 


The straight-forward divergence ex- 
ess cases would seem to offer a good 


field for complete cure when treated 
adequately, yet the results are often 
unsatisfactory. Patients in these cases 
are frequently seen early in life. The 
mother brings the child to the oph- 
thalmologist with the complaint that 
one eye “drifts out at times.” Fre- 
quently, when first seen the child 
shows no manifest deviation. As the 
child is often very young and difficult 
to examine, one may fail to elicit the 
deviation on examination. However, 
the mother who complains that her 
child’s eye “drifts out at times” is 
almost always correct, and eventually 
the conscientious ophthalmologist will 
detect the deviation. The doctor 
who examines such a patient care- 
fully will find an exophoria or exo- 
tropia for distance with good near 
binocular cooperation. The near point 
is good and prism convergence for 
near is normal; prism divergence at 
near may be normal or a little in- 
creased. At distance the prism diver- 
gence may be difficult to measure 
because of suppression but, when 
measured, will be excessive. The child 
may fuse or alternate at distance. 
Vision is usually good in both eyes. 

At the Boston City Hospital we 
consider that these cases are almost 
always surgical problems. We like to 
operate on them early, but often this 
is not possible. If the deviation is 
not too frequent and is rather fleeting 
in duration each time, the parents are 
often reluctant to consider surgical 
correction. We do not attempt to 
influence them, especially in the mild 
cases, for the child is developing his 
binocular cooperation the greater part 
of the time and we feel there is no 
great urgency. However, we are all 
aware of the tendency for divergent 
deviations to increase with passage of 
time and eventually most will require 
surgical correction. 


In the older child, the development 
of a secondary convergence deficiency 
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is an indication for surgical inter- 
vention. Of course the nonsurgical 
measures must not be neglected. My- 
opia should be fully corrected, or 
overcorrected; hyperopia should be 
corrected only enough to ensure clear, 
comfortable vision, if such correction 
is needed; and any significant astig- 
matism should be corrected. Suppres- 
sion, if it is present for distance, must 
be overcome. Any significant vertical 
anomalies should be surgically cor- 
rected. One must be aware here of 
the A and V syndromes and _ their 
significance. In pure cases of diver- 
gence excess, early and adequate re- 
cession of both lateral recti is usually 


needed. When one asks what is an 
adequate—or safe—lateral rectus re- 
cession, one again receives widely 


divergent opinions. 


Knapp* has stated that recession of 
the lateral recti should not exceed 7.5 
mm. Cushman and Willard’ give 4.0 
as a minimum and 7.0 mm. as a max- 


imum. Scobee'’ believed that one 
should not recess the lateral rectus 
more than 5.0 mm. Urist.'* on the 


other hand, feels that one can safely 
recess up to 10.0 mm. Our experience 
has been disappointing with the lesser 
amounts of recession. 


Because of the position of the eye in 
the orbit in relation to the origin of 
the muscles, the lateral rectus has a 
rather long arc of contact with the 
globe as it passes around it to reach its 
insertion. Tour and Asbury,'* while 
discussing primarily the medial rec- 
tus, show very lucidly how the effec- 
tive point of action of the muscle is 
at its tangential point of contact with 
the globe. My old and revered friend, 
Walter Lancaster, demonstrated this 
many years ago. Because of its rather 
extensive wrap-around effect, the ef- 
fective limit for the lateral rectus is 
much more posterior than that of its 
companion medial rectus. Hence, to 
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be effective a recession of the lateral 
rectus must be generous and, as corol- 
lary, one may be generous in recessing 
it and still be on safe grounds. I like 
to do 8 to 10 mm. recessions bilateral- 
ly in all but small divergence excess 
cases. 


One must, of course, keep in mind 
the anatomical relation with the in- 
ferior oblique in doing large reces- 
sions. Our experience has been that 
one is not likely to obtain an overcor- 
rection, undercorrection being most 
likely. Less than full has 
been very disappointing in our clinic. 


recession 


For the patient with a_ so-called 
combined divergence excess and con- 
vergence insufficiency we like to do a 
full recession of both lateral recti. If 
this is inadequate, we do a resection of 
both medial recti later. One may ask 
if we get in trouble with our full re- 
cession of the lateral recti. We have 
found overcorrection to be rare; when 
it does occur, it offers, like all over- 
correction, a difficult problem. We do 
not have a satisfactory answer to over- 
correction at present. 


When a patient has equal vision in 
both eyes and concomitant exotropia. 
1 prefer symmetrical simultaneous 
surgical correction. The results, var- 
iable though they may be, are better 
than with monocular surgical pro 
cedures, although in smaller degrees 
of deviation I may operate on only 
one lateral rectus. Lee and O’Brien’ 
advocate recession of the lateral rectus 
and resection of the medial rectus for 
both divergence excess and divergence 
excess combined with convergence in- 
sufficiency. They do not feel that it is 
necessary to differentiate the two 
types. In the lower degrees they do 
not resect the medial rectus. In their 
hands this gives good results. 


The constant exotropia presents a 
somewhat different situation. In our 
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clinic we feel that these are all surgi- 
cal problems. Often the condition has 
been present for a long time and fre- 
quently there may be a marked am- 
blyopia. Many of these patients with 
constant exotropia are adults in whom 
the problem is chiefly cosmetic. We 
tend to treat these by recessing the 
lateral rectus and resecting the medial 
rectus on the deviating eye. If the 
deviation is secondary to prior surgi- 
cal correction of an esotropia, we fol- 
low the same procedure of recessing 
the lateral rectus and resecting and 
advancing the medial rectus. These 
secondary cases are often problems for 
which we should like to have better 
solutions than are available at present. 


In conclusion, we must repeat our 
opening statement that divergent devi- 
ations produce divergent opinions. We 
are gradually improving our know- 
ledge as various people present their 
ypinions, and perhaps in the future 
our combined experience and know- 
ledge will lead to lessened divergence 
of thought and lessened divergent de- 
viations 
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INTERMITTENT EXOTROPIA 


Puitip Knapp, M.D. 
Moore 
NEW YORK, NEW YORK 


SINCE it is beyond the scope of this 
paper to discuss intermittent exotropia 
exhaustively, we would like to stress 
certain aspects in its management that 
we believe to be important. 


1. Glasses. The correction of re- 
fractive errors has a negligible effect 
on the amount of the deviation for 
distance, but it may increase the 
ability of the patient to keep the 
deviation latent. The full correction 
of significant myopic and astigmatic 
refractive errors and the balancing of 
any anisometropia may profoundly 
improve the near measurement by 


alleviating or preventing a secondary 


convergence insufficiency. We have 
given up the practice of strongly over- 
correcting with minus lenses up to 
three diopters as ineffectual. We now 
use this only to balance low amounts 
of hyperopic anisometropia or to 
change hyperopic astigmatism into 
myopic astigmatism. 


2. Orthoptics. Occlusion is routine- 
ly used in the treatment of amblyopia 
and to treat suppression passively 
when necessary. In older children, 
active preoperative antisuppression 
training is preferred when this is 
practical. Absolute vergence training 
is avoided except as a step towards 
training relative vergences. We stress 
divergence more than convergence. 


3. Measurements. In the successful 
treatment of cases of intermittent exo- 
tropia, preoperative measurements are 


of paramount importance. One must 
strive to elicit the maximal deviation 
to be corrected. Routine prism cover 
test measurements at 20 feet and 13 
inches, using a muscle light for a 
fixation target are frequently inade- 
quate to bring out the latent deviation. 
Measuring the deviation while the 
child is looking out the window at an 
isolated object (over 200 feet away) 
is one way to bring out the deviation, 
particularly on a sunny day. A sec- 
ond method consists in asking the 
child to read Snellen letters or iden- 
tify figures while the deviation is be- 
ing neutralized with prisms. Both 
methods may reveal that a moderate 
exophoria on a muscle light at 20 feet 
is in reality a much larger exotropia. 


The measurements for near are also 
important in that a deviation of ap 
proximately the same magnitude as 
the distant measurement indicates a 
secondary failure of convergence. 
Again, measuring the deviation while 
the patient is maintaining clear vision 
is more reliable. If the near measure- 
ment is a small exophoria or eso- 
phoria, the effect of +-3.00 spheres 
is informative. If the divergent devia- 
tion does not significantly increase, 
a surgical operation on the lateral 
recti may produce a disfiguring eso- 
tropia for near postoperatively, as the 
patient has an anomaly of conver- 
gence plus his divergence excess. 


The near point of convergence of- 
fers worthwhile information if it is 
properly taken. The patient must be 
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trying his utmost. Then the notations 
of proximal, proximal but poorly 
maintained, and remote give reliable 
evidence of the status of convergence. 


There is no doubt about the fre- 
quency with which a vertical devia- 
tion is associated with a divergent 
deviation. When this is merely a 
hyperphoria of the nondominant eye 
on distant fixation and’ is not present 
for near, we ignore it as being due to 
dissociation. If it is due to one or 
more paretic vertically acting muscles, 
we treat it surgically. 

In recent years interest has focused 
on those cases showing a significant 
change in the amount of horizontal 
deviation in the eyes up and eyes 
down positions of gaze. It is con- 
sidered routine for a patient with 
divergence excess to show a slightly 
larger deviation in eyes up, and for 
a patient with convergence insuffi- 
ciency to show a larger deviation in 
eyes down. To qualify as being 
anomalous, the change in deviation 
must exceed fifteen diopters and must 
be measured while the patient is 
maintaining clear vision. The anom- 
alous deviations are called the A 
and V phenomena, in which the let- 
ters indicate graphically the form of 
the deviation. In V_ exotropia, the 
deviation is at least fifteen diopters 
more in eyes up; whereas in A exo- 
tropia the deviation is at least fifteen 
diopters more in eyes down. These 
syndromes comprise between ten and 
twenty-five per cent of motility cases. 
The etiologic basis is in dispute. Our 
opinion is that they are due to an 
imbalance in the vertically acting 
muscles so that the adducting effect 
of the vertical recti fails to counteract 
the abducting effect of the obliques. 
This overaction of the obliques or 
iunderaction of the vertical recti may 
be slight, although the resulting in- 
comitancy of the horizontal deviation 
large. 
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4. Time to treat. We feel strongly 
that these cases do not improve spon- 
taneously and that the majority of 
them progress. Therefore, the gain 
in waiting for the child to be suffi- 
ciently mature for more accurate eval- 
uation is offset by the further devel- 
opment of suppression and possible 
failure of convergence. Surgical cor- 
rection should be done as soon as an 
accurate diagnosis is possible. Our 
best and most enduring results have 
been in the age group from two to 
four years. 


5. Treatment. The only treatment 
is surgical correction. If the ophthal- 
mologist takes the time to explain the 
process, stating that it will not per- 
manently improve but generally tends 
to become more manifest with the 
development of deep suppression and 
a loss of binocular cooperation, the 
parents will often accept the need 
for early intervention. The surgical 
therapy for exotropia must be bold, 
for it is essential to correct the devia- 
tion fully, or, in the absence of secure 
binocular vision, the deviation will 
tend to recur. If feasible, we prefer 
bilateral simultaneous symmetrical 
operations. 


6. Postoperative care. This is most 
important, as many potentially good 
results may be lost during the im- 


mediate postoperative period. Fre- 
quent postoperative visits are essential 
so that treatment for any eventuality 
can be promptly instituted. If a signi- 
ficant undercorrection is present, little 
can be done except to plan for another 
operation. If the deviation is still pre- 
dominantly for distance, cautious re- 
recessions, taking care not to set the 
muscle back further than 8 mm. from 
the original insertion, can be done. 
This may be the ideal situation for 
marginal myotcmies, but I have no 
personal experience with them. Slight 
undercorrections with the distant 
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measurement under 10 diopters may 
respond well to convergence training. 
During this period, an overcorrection 
with minus lenses is helpful. If secure 
fusion can be established, the result 
may be maintained permanently. The 
prescription of base-in prisms to make 
the patient artificially esophoric has 
sometimes been helpful. 


Small initial overcorrections are de- 
sirable in the surgical treatment of 
exotropia. The patient should be ob- 
served carefully so that he does not 


indicated. The final type of overcor- 
rection can be avoided by taking the 
preoperative measurement for near 
with -+-3.00 spheres. This detects an 
anomaly of convergence. In_ these 
cases Sugar’s procedure of recessing 
one or both medial recti at the same 
time the lateral recti are recessed 
would be the procedure of choice. 
Fortunately, we haven’t encountered 
the need for this yet. 


In conclusion, if care is taken to 
measure the patients completely to 


Taste I 
Cases OF INTERMITTENT ExorropiA CoRRECTED BY 
BILATERAL RECESSION 

_ AGE AMT. OF FOLLOW-UP 
PATIENT (YEARS) DEVIATION RECESSION RESULT NO. OF YEARS 
L. H. 4.0 XT 25 X(T)’ 10 4.5 mm. Sl. S & S’ +.0 
5.-F. 2.5 XT 35 X(T)’ 35 5.0 mm. 3X 6X’ 4.0 
D. R. 2.0 XT 40 X(T)’ 30 6.0 mm. 0& 0’ 2.0 
M. S. | 3.0 | X(T) 30 X(T)’ 30 5.0 mm. Sl. S & S’ 2.0 
O. G. 2.5 X(T) 30 X(T)’ 30 5.0 mm. 0 7X’ +.0 
M. F. 35 XT 60 X(T)’ 60 | 7.0 mm. 092 1.5 
A. B. 3.0 XT 45 X(T)’ 15 6.0 mm. 0 & 0’ 1.5 

S=esophoria for distance; X=exophoria: O=orthophoria; ’=deviation for near 


overconverge in seeking the visually 
silent area of the optic disc. Isofluro- 
phate (Floropryl) is quite helpful in 
these cases, as it eliminates or min- 
imizes accommodative convergence, 
making it more difficult for the patient 
to maintain this overconvergence. If 
relative divergence has been stressed 
preoperatively, the patient can usual- 
ly fuse in comfort and a lasting cure 
results. Large overcorrections usually 
occur when an A or V phenomenon 
is not diagnosed preoperatively or 
when the new horizontal alignment 
brings out the imbalance of the verti- 
cal muscles on the horizontal devia- 
tion. In this case surgical correction 
of the resulting A or V esotropia is 


elicit the full deviation and to detect 
hidden A or V phenomena, if preoper- 
ative orthoptics stresses antisuppres- 
sion and relative divergence and 
avoids absolute convergence training. 
and if one is lucky enough to make 
the proper correction, intermittent ex- 
otropia can be cured. 


The cases cited are merely illustra- 
tive and unfortunately not entirely 
representative (table I). 


These patients are between 2.5 and 
4 years of age. All showed a slight 
overcorrection in the early postopera- 
tive period. The short follow-ups are 
admittedly inadequate. 


a 
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Our undercorrections are too num- 
erous to list. Many of the undercor- 
rected cases have been lost to follow- 
up or the parents of such children are 
still too pleased or too pessimistic to 
plan for the recommended further 
correction, 


Significant overcorrections have not 
been a problem, although we have 
three of them under observation at 
the moment. However, with the aid 
of Floropryl and red filter antisup- 
pression training, all are improving 
and it is doubtful whether reoperation 
will be necessary. 


The following case reports are il- 
lustrative of how orthoptics can help. 
In these cases the building up of a 
good range of relative fusional diver- 
gence plus the use of Floropryl or 
bifocals turned the tide towards rela- 
tive orthophoria and fusion rather 
than a search for the silent area of 
the blind spot. 


The treatment of A and V exotropia 
has been omitted purposely, as that 
is a subject in itself. 


CASE HISTORIES 

Case 1 

A. E. was first seen by the ophthalmolo- 
gist at the age of 6.5 years. The parents 
noticed the right eye turned out at the age 
of 2 years. The condition improved but the 
deviation recurred when he was 6 years old. 
The exotropia measured 45 diopters when 
the patient looked out the window in sun- 
light, 15 diopters intermittently for distance, 
and orthophoria for near. With +3.00’s, the 
patient had an intermittent exotropia of 20 
diopters for near vision, with the left eye 
preferred. There was no vertical deviation 
and the near point of convergence was un- 
limited. Patching and antisuppression train- 
ig were carried out for one month before 
surgical correction, which was a 5 mm. bilat- 
eral recession. One week after operation the 
nicasurements were intermittent esotropia of 
diopters for distance, and of 15 diopters 
lor near, with the right eye preferred, and the 
patient said he saw double. Floropryl oint- 
ment, 0.025 per cent, every other night was 
prescribed, and six weeks later this patient 


showed orthophoria for distance and 3 degrees 
of exophoria at near. The Floropryl was 
reduced to twice a week, and four weeks later 
the patient had orthophoria for both distance 
and near. The Floropryl was further reduced 
to one application weekly, and four weeks 
later the orthophoria had been maintained 
for distance and 2 diopters of esophoria at 
near had developed. Floropryl was stopped. 
One year later orthophoria had been main- 
tained for both distance and near. 


Case 2 

M. G. was first seen by the ophthalmologist 
at the age of 9 years with a history of the 
right eye turning out since she was a year 
old. Her exotropia measured 40 diopters at 
200 feet, XT 30 X(T)’ 20 with the left eye 
preferred. The near point of convergence 
was 50 and there was no vertical deviation. 
Refraction under cycloplegia showed O.D. 
—1.25 20/30, O.S. —1.25 20/20. The patient 
was given nine sessions of orthoptics and the 
left eye was occluded before surgical cor- 
rection, at 6 mm. bilateral recession. One 
week after the operation she had orthophoria 
for distance and 8 degrees of esophoria for 
near. Three weeks later she was orthophoric 
with an esophoria of 2 diopters. Three 
months later she had an esotropia of 12 
diopters for distance, and of 20 diopters for 
near. She was given orthoptic training to 
stress divergence with plus correction for 
near. Two years postoperatively esophoria 
measured 4 diopters for both distance and 
near, and the patient was wearing —2.00 
spheres, with visual acuity of 20/20 in each 
eye. 


ORTHOPTIC TREATMENT 


The current regimen of orthoptic 
training in cases of intermittent exo- 
tropia is six to nine training periods 
scheduled preoperatively. All preop- 
erative training is directed to the 
elimination of suppression, both peri- 
pheral and foveal, and to the develop- 
ment of relative vergences. The post- 
operative training is, of course, de- 
termined by the surgical results. 


Peripheral suppression is attacked 
with home exercises. The patient is 
trained to appreciate diplopia on an 
object at any distance with either eye 
fixing. This is accomplished with a 
diplopia exercise, first using a color 
difference and then omitting it, and 


122 KNAPP AND MOORE 


it is encouraged by occlusion. Work 
on foveal suppression is done in the 
office on the major amblyoscope with 
foveal size targets and utilizing the 
crossing technique. This training is 
done at the divergent angle. Also, red 
filter work at home is suggested for 
foveal suppression. 


After the patient is aware of the 
position of his eyes, the framing ex- 
ercise is taught, employing physio- 
logic diplopia. The patient is asked 
to frame large objects at first and to 
progress gradually to smaller and 
smaller objects until pictures the size 
of the fovea are used. The develop- 
ment of relative vergences is started 
immediately after foveal suppression 
is minimized. The patient learns to 
overcome prism base in and prism 
base out and to maintain clear vision 
on 20/20 print both at distance and 
near. Relative vergences are made 
more secure by bar reading. After 
an amplitude of relative convergence 
of 25 and a relative divergence of 10 
to 20 are established, the patient is 
considered to be ready for surgical 
correction. 


Postoperative training, if needed, 
may consist of red filter glasses, clip- 
on prisms, plus or minus lenses, or a 
short period of training to stabilize 
relative convergence or divergence. 


In case 1 the patient received the 
orthoptic training just described. Fol- 
lowing the operation for correction of 
exotropia, we prefer to see a slight 
esodeviation, such as this patient 


shows; therefore, no 
training was required. 


postoperative 


In case 2 the patient received the 
same preoperative orthoptic training. 
Following the surgical correction, she 
had an esotropia of 12 diopters for 
distance and an esotropia of 20 diop- 
ters for near with double vision. At 
times the esotropia was as high as 
30 diopters, and we feared she might 
stabilize on the blind spot. Her my- 
opic correction was immediately re- 
moved and -++-2.50 clip-on lenses were 
given for near work. With the +2.50 
lenses she was able to keep the devia- 
tion latent most of the time. Then 
intensive training was begun to in- 
crease the amplitude of relative diver- 
gence. Bar reading was resumed, first 
clearing large print and slowly pro- 
gressing to 20/20 print. When the 
patient was able to bar read 20/20 
print with the -++2.50 lenses, +-2.00 
lenses were given and the procedure 
repeated. We continued changing the 
clip-on lenses by half a diopter every 
three or four days until she was able 
to go back to her myopic correction 
and retain orthophoria while accom- 
modating. 


Not all patients are amenable to 
orthoptic training, but when training 
is begun emphasis is placed on the 
elimination of foveal suppression and 
on the development of relative ver- 
gences. 


In conclusion it would seem that 
orthoptics is a helpful adjunct in the 
management of exotropia. 
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OPHTHALMOLOGY is one of the most 
accurate branches of medical science. 
There is practically no guessing in 
our diagnosis. Therapy is_ specific 
with little exception, and the prog- 
nosis is accurate. There are a num- 
ber of eye diseases which cannot be 
cured, but with the precise diagnosis 
one can foretell the poor prognosis 
in these incurable cases. 


On the other hand, there is a re- 
grettable uncertainty and delay in 
the prognosis of disturbances involv- 
ing single binocular vision. The aver- 
age patient is not interested in the 
diagnosis; he frequently does not 
even ask what the trouble is. He 
wants to know, many times even 
before the examination starts, wheth- 
er he can be helped. It does not en- 
hance the reputation of a therapeutic 
procedure when, after ten to twenty 
sessions, the patient is told that his 
ailment cannot be cured. 


No wonder that modern orthoptics 
at its tender age is still far from 
maturity. There are, of course, good 
reasons why one cannot foretell how 
the treatment of sensory adaptations 
of a heterotropic eye will turn out. 
Several obstacles have to be cleared, 
such as amblyopia, suppression and 
anomalous retinal correspondence, be- 
fore the ideal aim, single binocular 
Vision, can be restored; and then fu- 
sion has to be developed. But by now 
orthoptics has passed the teen-age 
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period and should discard the exces- 
sive optimism of youth. It should be 
in the third stage that every thera- 
peutic approach reaches sooner or 
later; namely, to distinguish precisely 
and early when it can be used with 
advantage to the patient. It is just 
as much in the interest of the patient 
as it is in ours to increase the ac- 
curacy of prognosis and reduce to the 
minimum the number of dissatisfied 
patients. This is a hard task in or- 
thoptics because of the various types 
of strabismus and defects of binocular 
vision, the youth and immaturity of 
most of the patients, and, what is 
perhaps the most important in every 
goal in life, motivation, which is so 
many times absent in very young 
patients. 


I would like to discuss the duration 
of treatment in the various sensory 
complications of strabismus. 


Amblyopia 

Poor vision in a heterotropic. eye, 
with seemingly normal fundus, does 
not always mean amblyopia. It may 
mean also a fine macular defect that 
is a congenital malformation, which 
may show itself only by the absence 
of the macular and/or foveal reflex, 
a so-called macular aplasia, which is 
easily overlooked. Von Noorden and 
Burian*® made the very interesting ob- 
servation that the amblyopic eye fix- 
ates better in dim light. However, 
when organic changes are present, 
fixation gets worse in decreased il- 
lumination. I am not aware that this 
differential diagnostic method has 
been clinically used. 
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How long should occlusion be con- 
tinued in order to erase amblyopia? 
Most of us agree that occlusion should 
be carried out so long as there is im- 
provement. But how long is “so 
long’? If there is no improvement of 
vision after three or four weeks of 
constant occlusion of an eye which 
has central fixation, should occlusion 
be continued? Capobianco* states that 
one or two months of complete occlu- 
sion without any improvement in vis- 
ual acuity is enough. 


How should one treat amblyopia of 
the nonfixing or eccentrically fixing 
eye? According to Bangerter,' the 
eye with nonfoveal fixation should be 
occluded, because the eccentric fixa- 
tion is established, and by occluding 
the fixing eye the eccentric fixation 
would be even more stabilized. This 
is a principle in Bangerter’s pleoptic 
routine. The false macula is dazzled 
by a strong light and the anatomical 
macula is stimulated. Ciippers’ meth- 
od, euthyscopy, is a refinement of 
this procedure by which the whole 
area around the anatomical macula is 
depressed. 


Vision in an amblyopic eye of 
20/200 or better can more easily be 
improved than vision in an eye with 
deeper amblyopia. Bangerter' divides 
his amblyopic patients into three 
groups: vision 1/10, that is 20/200 or 
less; vision 1/10 to 3/10; and vision 
better than 3/10. In the first group 
that interests us, there were 139 such 
eyes. Out of these 139 eyes, 60 (43 
per cent) ended with vision of 3/10 
or less. 


In this latter group, with such poor 
vision the restoration of binocular 
single vision is highly questionable. 
These 139 persons had an average of 
48 treatments. Bangerter,* re- 
checking his visual results after an 
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average of three and a half years, 
found that vision had deteriorated in 
27 per cent of the patients, which 
leads us to wonder whether this type 
of treatment should be adopted. Yes, 
perhaps, in patients whose vision is 
not more than 20/200 to 20/300 after 
a month of occlusion. Would a thera- 
peutic procedure be widely accepted 
if the result was poor in 43 per cent 
except in lifesaving procedures, when 
a small percentage of success has to 
be accepted? We have to wait for 
more reports of experts in this field 
before indications of pleoptics and 
euthyscopy can be established. 


Now the next step, suppression. 
How long should one try to erase sup- 
pression. Woodward,” states: 


Before suppression can be eliminated, the 
eyes must (1) be straight under some or al! 
circumstances, and (2) have equal or nearly 
equal visual acuity. 

It is a waste of time to treat suppression 
when the eyes have no opportunity to work 
together in daily life, since suppression is a 
binocular phenomenon, evincing itself only 
when both eyes are open. If suppression is 
overcome and the eyes are not straight at 
least intermittently, there results either an 
annoying diplopia or a re-established suppres 
sion. 


It is a common experience that by 
making the visual axis of the two eyes 
surgically parallel, binocular single 
vision may re-establish itself if vision 
is nearly equal in the two eyes. 


The essayist’s experience has been 
similar to that of Cooper* in nonac- 
commodative comitant esotropia and 
comitant exotropia. From 1949 
through 1955, only surgical correction 
and occlusion were practiced when 
the vision was less than 20/40 in 
the poorer eye. This gave an observa- 
tion period of at least three and a half 
years. Most patients since 1956 had 
also had orthoptic treatment and were 
not included in the tabulation. 
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Out of 221 patients who were asked 
to reappear for checkup, 144 either 
came or sent answers to the question- 
naire. Eighty-one patients, 37 per 
cent, actually appeared in the office. 
Of these 64 had originally had eso- 
tropia (table 1) and 17 had had eso- 
tropia (table 2). Of the 64 persons 
with esotropia, 25 had _ functional 
cure, 18 had a good cosmetic result 
(which means esotropia of less than 
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(heterotropia of over 10/\). Costen- 
bader® differentiates four groups in his 
“Classification of Cures,” following 
treatment of strabismus. Patients con- 
sidered having a functional cure in 
this table belong in cure grades 1 and 
2 of Costenbader’s classification. Fifty- 
two patients with esotropia answered 
the questionnaire, which consisted of 
three questions: eyes straight, 26; 
reasonably straight, 22; not improved, 


10A), and 21 had a poor result 4. If the patient says straight, it does 
TaBLeE I 
NoNACCOMMODATIVE ComiTrANT Esorroptia, 116 PATIENTS 
TREATMENT WITH OcCLUSION AND SURGERY FROM 1949 To 1955 
AGE AT RE-EXAMINED IN 1959 QUESTIONNAIRE ANSWERED 
SURGERY FUNCTIONAL COSMETIC | POOR EYES REASONABLY | NOT 
(YEARS ) RESULT RESULT | RESULT STRAIGHT STRAIGHT | IMPROVED 
0-3 3 6 2 6 
| 
+-5 10 10 8 14 8 | 1 
6-7 7 6 3 4 5 | 1 
Over | 
12 1 1 | 1 3 2 1 
Total 25 | 18 21 26 22 + 
TABLE II 
Comitrant Exorroptia, 28 PATIENTS 
TREATMENT WITH OCCLUSION AND SURGERY FROM 1949 To 1955 
AGE AT RE-EXAMINED IN 1959 QUESTIONNAIRE ANSWERED 
SURGERY FUNCTIONAL COSMETIC POOR | EYES REASONABLY NoT 
YEARS ) RESULT RESULT RESULT || STRAIGHT STRAIGHT IMPROVED 
0-3 
4 5 | 1 
6-7 1 2 1 
8-12 3 1 1 2 
Over 1 5 2 2 
12 
otal 8 1 8 5 4 py) 
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not always mean functional cure, but 
the chances are that some of these had 
functional cure. Reasonably straight 
means that the patient is satisfied 
from the cosmetic standpoint. 


In the exotropia group, out of the 
17 who were re-examined, 8 had 
functional cure, one had a good cos- 
metic result, and 8 had a poor result 
—exotropia was more than 10A. 
Eleven persons answered the ques- 
tionnaire: 5 have straight eyes; 4 
have reasonably straight eyes; and 2 
have not improved. 


It is probably not of great import- 
ance to have a perfect functional re- 
sult in the extreme periphery of the 
field of gaze. In experiments con- 
ducted by the author® in 1924 on the 
actual field of gaze,* it was found 
that the eye seldom moves more than 
20 degrees. If one has to look to right 
or left 50, 60 or 80 degrees, most of 
the movement is compensated for by 


the movement of the head; the eye 
doesn’t move under everyday re- 
quirements more than 20 to 25 de- 


grees. It is of little or no significance 
if there is incomitance at 20 or more 
degrees from the primary position. 


In some patients the fusion will be 
restored rather rapidly if the vision 
is nearly equal in the two eyes and 
the motor anomaly is satisfactorily 
corrected. It is just a question of 
consolidating these results. In an- 
other group, training taking even 
longer won't lead to a_ satisfactory 
result. Eustis,’ states: 


If normal fusion is elicited, a patient is 
seen for twelve visits and then given a rest. 
If, on the other hand, normal fusion is not 
elicited by the sixth visit, I discontinue active 
orthoptic training... . 


*Actual field of gaze is the field which the eye has to 
cover after the head has made the compensatory move- 
ment. For instance, when looking from the primary 
position to 50 degrees to the left, the head will move 
25 to 30 degrees to the left. The remaining 25 to 20 
degrees of field which the eye has to cover is the 


actual field of gaze. 
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It is difficult to know when to stop 
the fusional training and when to 
continue. It would be very beneficial 
to ophthalmology and the stature of 
orthoptics to be able to make the 
prognosis after a few treatments. 


As for abnormal retinal corre- 
spondence there are diverging views 
not only concerning its treatment but 
even regarding its nature. In treat- 
ment, the modern view seems to tend 
in the direction of early surgical in- 
tervention. That means early restora- 
tion of the parallelism of the visual 
axes and that the macula be given the 
chance to take over the work. This 
probably is a field in which pleoptics 
or euthyscopy should be tried in 
stubborn cases. 


If we can be more selective and 
can make an early prognosis in the 
treatment of sensory complications of 
strabismus, chances are that the work 
of the orthoptist will diminish. How- 


ever. there is a new field for the 
orthoptist. It is generally accepted 


that restoration of binocular single 
vision is more difficult if the abnormal 
binocular habit has persisted for sev- 
eral years. Therefore, screening of 
preschool children for anomalies of 
binocular single vision is highly desir- 
able. Too often the individual parent 
with untrained observation has to 
decide whether medical advice is 
necessary. Although the ophthalmol- 
ogist should be the first to be con- 
sulted, routine screening at the pre- 
school level could be performed by 
this specially trained group of indi- 
viduals competent in the handling of 
children, as well as in their knowledge 
of this kind of ocular problems. 


SUMMARY 


Orthoptics has reached a_ stage 
where it should get rid of unnecessary 
and time-consuming therapy, which 
often ends with poor results. If ple- 
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optics and euthyscopy can assure a 
larger number of permanent results, 
they should be used where the ortho- 
dox methods fail. But as it stands 
now, it takes much time to carry out 
these treatments. This is a plea to 
ophthalmologists and orthoptists to 
make the indications for orthoptic 
training more precise, selective and to 
eliminate unnecessary treatments. 
Orthoptists may be of help in 
screening preschool children for 
anomalies of binocular single vision. 
REFERENCES 
1. Bangerter, Alfred: Amblyopiebehand- 
lung, ed. 2, Basel-New York, S. Karger, 
1955. 

2 — : Die Behandlung des Stra- 
concomitans [Treatment of con- 
comitant strabismus], Ophthalmologica, 
131:219-237, 1956. 

3. Capobianco, Nancy M.: Preoperative 
and postoperative orthoptics, Am. Or- 
thoptic J., 5:16-19, 1955. 


4. 


Or 


9. 


Cooper, Edmond L.: Muscle surgery 
and orthoptics, Am. Orthoptic J., 5:5- 
15, 1955. 


Costenbader, Frank D.: The Physiology 
and Management of Divergent Strabis- 
mus, Chapt. 19. In Strabismus Oph- 
thalmic Symposium I, edited by James 
H. Allen, St. Louis, C. V. Mosby, 1950. 


deRétth, A.v.: Uber das 
Blickfeld, Arch. f. Ophth., 
(Jan.) 1925. 


praktische 
115:314-321 


Eustis, Ann T., and Ferguson, Mary: 
Two points of view on the orthoptic 
management of strabismus, Am. Orthop- 
tic J., 6:47-50, 1956. 


von Noorden, Gunter K., and Burian, 
Hermann M.: Visual acuity in normal 
and amblyopic patients under reduced 
illumination, A.M.A. Arch. Ophth., 61 
533-535 (April) 1959. 


Woodward, 
Am. Orthoptic J., 


Fletcher, Jr.: Suppression, 
7:76-83, 1957. 


| 

: 

| 

| 
t 
l- 
y 
of 
se 


OrtrHoptTics as we know it is prac- 
ticed in hospitals, clinics, the home, 
the orthoptist’s office and the ophthal- 
mologist’s office. The success of or- 
thoptics depends on the orthoptist, the 
patient, and the doctor. The ophthal- 
mologist’s office is the ideal place in 
which the orthoptist, the patient and 
the doctor may accomplish their goal. 
The major part of orthoptics is still 
practiced under conditions outside the 
ophthalmologist’s office. There has 
been a general shortage of trained 
personnel in this field. This shortage 
is being corrected somewhat by the 
training of more orthoptists; however, 
it is unlikely that there will be per- 
sonnel available for every office with- 
in the foreseeable future. 


The first essential of a good or- 
thoptics department is a good orthop- 
tist. There is some difference of opin- 
ion as to how much the orthoptic 
technician should be required to 
know. It would seem, that the more 
she knows, the better. The responsi- 
bility of the differential diagnosis is 
not hers, but she should know the 
underlying principles of such a diag- 
nosis. She sees the patient for much 
longer periods than the physician 
does, and this should make is possible 
for her to contribute much to the 
diagnosis. If she has an understand- 
ing of anatomy and physiology along 
with knowledge of the mechanics of 
orthoptics, she should be a better or- 
thoptist. 
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The orthoptist is a teacher and 
needs all of the qualifications of a 
good primary school teacher. She 
must have a basic love of humanity. 
Loyalty, truthfulness, good manners, 
emotional stability and a professional 
personality are essential character- 
istics. 

The basic education varies consid- 
erably in orthoptic technicians. A 
nurse’s training is highly desired, es- 
pecially for the type of office employee 
to be discussed in this paper. 

The ability to use a typewriter is 
helpful. The technician should be 
able to collect data and make reports. 
She should be able to take pictures of 
patients to show how the eyes look 


before treatments and after treat- 
ments. Equally as important is a 


need to organize and run the depart 
ment efficiently and as any successful 
business should be run. 

The alert, intelligent, inquisitive 
patient is the one best suited for or- 
thoptic training. Some selection is 
necessary in any training program. 
Office orthoptics allows for a_ wide 
evaluation of patients. The borderline 
orthoptic patient can be referred to 
the orthoptist in order that she may 
judge whether the child is old enough, 
cooperative enough, and _ intelligent 
enough, and whether his malfunction 
will be responsive to orthoptics. This 
referral and evaluation can be done 
with little or no extra cost to the pa- 
tient. Often, no additional office visit 
is necessary. 

This paper does not deal with the 
obvious uses of orthoptics, such as 
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measurements of phorias and tropias, 
fusion studies, occlusions and preoper- 
ative and postoperative training. The 
less frequent uses of orthoptics and 
the borderline orthoptic problems are 
to be discussed. 


Many patients with vague com- 
plaints such as burning eyes, feeling 
of eye strain, or poor focusing. can 
be evaluated by the orthoptist before 
cycloplegic examination is done. We 
are then better able to evaluate the 
total findings without need for a re- 
turn visit. 


Findings at refraction are often 
borderline as to whether symptoms 
will be relieved by glasses. Orthoptic 
evaluation can be done and ,recom- 
mendations made with more assur- 
ance that the right suggestion is being 
made. 


orthoptic 
If there is 


Occasionally, we use 
training on a trial basis. 


very little abnormality of fusion or 
muscle balance but the symptoms sug- 
gest some such abnormality, we may 


recommend orthoptic exercises on a 
trial basis. Such a procedure can be 
followed closely and _ the patient 
checked often by the ophthalmologist. 


Orthoptics has some value in the 
office as a psychological factor. There 
are many patients who feel that their 
eyes are the cause of all their symp- 
toms. Anxiety, fear, apprehension, 
tension, general fatigue, pregnancy, 
or some other systemic condition may 
exist to cause the symptoms. A com- 
plete orthoptic examination including 
a refraction, visual field study, fundu- 
scopic examination, and study of in- 
iraocular tension may convince the 
patient that he has had a very thor- 
cugh examination. When the doctor 
says that the eyes are not the cause 
lor the symptoms, the patient accepts 
the statement, feeling that the ex- 
‘mination has been very complete. 
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There is still another group, I hope 
not too large, in which orthoptics in 
the ophthalmologist’s office is better 
than sending the patient to an outside 
office. This use is a psychological one 
—or, shall we say, a placebo. This 
should not be mistaken for the com- 
mercial use of eye exercises. Certain- 
ly, we do not approve of the use of 
orthoptics to relieve the patient of his 
excess finances. There are a few pa- 
tients in which the power of sug- 
gestion can be used with good success. 
Most of those patients have some 
anxiety or tension with headaches or 
eye strain. The patient needs and 
must have something to blame for 
the trouble. That same patient needs 
something to give credit for making 
him feel better. 


It is interesting to note the in- 
crease in certain symptoms with 
changes in the weather. A drop in 
the stock market may produce extra 
business for the ophthalmologist be- 
cause of so many patients with head- 
aches. Family troubles and emotional 
strain of many types can produce 
symptoms that are to be investigated 
by the ophthalmologist. 


New glasses, tint in the glasses, 
new frames, a change of lenses or 
eye drops may do away with the 
symptoms with very little physio- 
logical basis for such help. This is 
the type of patient in which orthoptic 
exercises may be used for psycho- 
logical or placebo reasons. Occasion- 
ally, I refer a patient to the orthoptist 
with the statement that exercises are 
to be given for placebo reasons. I am 
sure a few patients have been helped 
by such treatments. The _ original 
cause for the symptoms may have 
been relieved during the few weeks 
of treatment. The stock market may 
have gone up. The vacation time 
may have been changed. At least the 
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patient is relieved and may believe 
that the exercises were helpful. Such 
a patient may say, “See, I told you 
there was something wrong with my 


eyes.” 


A second member of a family, or 
a friend of another orthoptic patient 
may feel a need for exercises. He 
may feel that his eyes and his symp- 
toms are the same as those of his 
friend or relative. His friend or rela- 
tive was improved by _ orthoptics; 
therefore, he may feel sure that or- 
thoptics will help him. In certain 
fixations, we tell the patient that we 
do not see any reason for him to have 
exercises but that he may take a few 
exercises to see whether they will 
help. I am often surprised to see the 
willingness with which the exercises 
are accepted and to see the apparent 
improvement which some patients 
show. We must not allow such pa- 
tients to become orthoptic cripples 
and depend on exercises every time 
they get into a stress situation. 


Orthoptics may be used for the 
harmless malingerer. The child who 
wants glasses may refuse to see the 
letters on a chart. A few exercises 
on the troposcope may convince the 
child that there is nothing wrong 
with his eyes. 


My point in stressing these rather 
vague and indefinite uses of orthop- 
tics is to point out that while many 
of them are feasible as office pro- 
cedures, they would not be practical 
if the patient had to be referred to 
an outside office or clinic. If the com- 
plete workup can be done in one 
office, the patient is saved consider- 
able time and expense. 


Some reading difficulties of a rather 
vague nature are improved by or- 
thoptics. Remedial reading and speed 
reading may reach a plateau in 
which very little is gained from the 
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training. Careful orthoptic examina- 
tion may show some fusion difficulty 
or muscle imbalance. Orthoptic train- 
ing may give definite aid in attaining 
a greater speed level. 


Another advantage of having or- 
thoptics available in the office is in 
the evaluation of patients that have 
been examined by the telebinocular 
or some other testing apparatus used 
in schools and for examinations in 
industrial organizations. The orthop- 
tic examination helps in making the 
report and in giving suggestions and 
advice to the patient. 


The doctor is an essential part of 
a good orthoptic program. The doctor 
must believe in orthoptics. The atti- 
tude that orthoptics is a necessary 
evil and only being done _ because 
colleagues are doing it, is a poor one. 


The doctor should have a_ basic 
knowledge of what is to be accom- 
plished and should be able to advise 
and direct the training. Many oph- 
thalmologists do not have the neces- 
sary understanding of orthoptics be- 
cause it was not included in their 
formal training. Other doctors neg- 
lected to take advantage of that train- 
ing when it was available to them. 


We should acquaint ourselves with 
the newer concepts and be prepared 
to ‘discuss the treatments with the pa- 
tient, with the parents, and with the 
technician. The ideal arrangement is 
for the doctor to have the complete 
eye findings and the orthoptic evalua- 
tion for consideration before a deci- 
sion is made regarding the treatment 
to be carried out. With the orthoptist 
in the ophthalmologist’s office, those 
findings can be readily available. The 
probable training necessary and the 
course to be followed can be discussed 
by the doctor and technician in the 
presence of the patient and the par 
ents. A misunderstanding regarding 
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the number of treatments or frequen- 
cy of treatments is less likely with 
this type of discussion. The doctor 
can visit the orthoptics department. 
He can observe the patients getting 
treatments and keep in close contact 
with what is being done. This makes 
the orthoptist a more integral part of 
the setup, and the situation is not so 
much one of sending the patient to a 
laboratory. 


Time is valuable in any busy oph- 
thalmologist’s office. The orthoptic 
technician can be of great help as a 
timesaver, especially with the small 
children. I use my orthoptist to ac- 
quaint the children with the office, to 
check their vision, to get the pre- 
liminary findings, and to prepare the 
children for the more formal exami- 
nation. Many children refuse to talk 
or to be examined until they become 
acquainted. Rarely does a child re- 
fuse to respond after a few minutes 
with Mickey Mouse and Minnie 
Mouse and other interesting toys in 
the orthoptics room. The child need 
not be an orthoptic problem in order 
to enjoy the pleasant environment 
and orientation session in our orthop- 
tics room, for our orthoptist helps by 
taking a history, checking the visual 
acuity, and measuring the muscle 
balance before I see any small child. 


Each patient has a_ psychological 
problem which must be handled with 
care and understanding. During the 
treatments, the technician may learn 
more about the family background. 
She may learn of emotional or finan- 
cial problems that influence the treat- 
ment. New problems can be discussed 
at once with the doctor. 


The orthoptist can help make or- 
thoptics acceptable to the patient, to 
the parents, and to the public. She 
can help by word of mouth in the 


office. She can have relative freedom 


under the doctor’s sponsorship to dis- 
cuss orthoptics with nursing groups, 
parent-teacher groups, and other civic 
and educational groups. 


There are very few offices with 
enough orthoptic patients to keep the 
orthoptist busy full time. The willing 
technician can perform other duties 
in a busy office. Our orthoptist is a 
nurse. She helps in our operating 
room. That gives her the chance 
to see what is found at the operation 
and what procedure is done on the 
patients whom she has worked with. 
Her presence in surgery has led to 
much less confusion. It is difficult to 
find nurses that understand the rou- 
tine for eye surgery in a general hos- 
pital because of the frequent change 
of personnel. 


Parents are happy to know that 
their child will have the orthoptist 
present in the operating room. The 
child is usually happy to see the 
familiar face. The doctor may not 
look as familiar in the operating room 


as he did in the office. 


Our orthoptist helps with other 
technical procedures. Visual fields, 
visual screening, diplopia tests, and 
Lancaster red-green tests are often 
done by her. 


We often find our orthoptist help- 
ing at the appointment desk. She 
assists with minor operations, helps 
with intramuscular injections, and 
pinch-hits in any department when 
not busy at orthoptics. 


Under the Code of Rules Govern- 
ing Department of Certified Orthop- 
tists, the new orthoptist is fairly re- 
stricted. The best field for expansion 
of orthoptics is in the ophthalmolo- 
gist’s office. It is my belief that many 
more ophthalmologists could use an 
orthoptist to good advantage. Many 
doctors think that they cannot afford 
this specialized service. I do not be- 
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lieve we can afford to be without this 
service. 


The convenience of having an or- 
thoptist in the office is paramount. If 
the orthoptist is willing to accept 
other duties, such as taking visual 
fields and visual checks, and to help 


with the office routine, then many 
more ophthalmologists will realize the 
importance and advantages of an or- 
thoptist in the office. Patients will 
gradually become more familiar with 
the uses of orthoptics. Ophthalmol- 


ogy will benefit and orthoptics will 
gain the stature that it deserves. 


THE A AND V SYNDROMES 


CATHERINE T. Lunn, R.N., O.T. 


VANCOUVER, BRITISH COLUMBIA 


THE increased interest in vertical 
defects associated with, or secondary 
to, horizontal deviations has, in the 
past century, produced great diversity 
of opinion as to the primary cause 
and the approach to corrective surgical 
procedures. 


In 1855, von Graefe’ first described 
the condition in which an upshoot of 
the eyes in upward deviation is ob- 
served. He later attributed the cause 
to an overaction of the inferior oblique 
muscles. 


Duane* observed the relationship 
between the horizontal deviation for 
near and distance as of diagnostic im- 
portance. In his classification of eso- 
tropia which was greater in distance 
vision than at near originated the 
term divergence insufficiency. He rec- 
ognized the importance of vertical 
deviations in this group, and suggested 
that in some cases the horizontal devi- 
ation may be secondary to a vertical 
muscle defect. 


Marlow* proved by a study of his 
prolonged occlusion test that normal 
which were dissociated for a 
varied period of time exhibited hyper- 
phoria. He stated: 


eves 


Prolonged occlusion developed a reversion 
to the infantile state, that state out of which 
binocular vision has been developed. 


Berens' states: 


Concomitant hypertropia of a high degree 
is rarely found as a primary condition in 
which no involvement of an elevator or 
may be found, and ... in non- 
nitant vertical anomalies, paresis of an 
vator or depressor may be seen. 


pressor 


Urrets-Zavalia™ stresses the impor- 
tance of observing the eyes in the 
direct up and direct down positions 
of gaze in diagnostic evaluation, and 
notes that in certain cases of com- 
bined vertical and horizontal devia- 
tions, the horizontal component is 
fully concomitant in lateral gaze and 
the vertical component completely 
noncomitant between direct up and 
direct down gaze. 


He attributes elevation of the eyes 
in adduction with a marked degree of 
divergence in elevation and some con- 
vergence in depression to overaction of 
the inferior oblique muscle, irrespec- 
tive of the type of lateral deviation. 
He associates slight facial malforma- 
tions, mongoloid obliquity and nar- 
rowing of the palpebral fissure with 
some of these cases. Convergence in 
elevation and divergence in depression 
in which a downshoot of the adducted 
eye may be observed is due to con- 
tracture of the inferior oblique muscle. 
Facial asymmetry, hypoplasia of the 
malar bones, slanting of the palpebral 
fissure and uneven contour of the 
lower lid may be contributing factors. 

Chavasse’ expressed the opinion 
that the difference between elevation 
and depression may be due to the 
relative position of the insertion of the 
oblique muscle. Scobee,’ on the other 
hand, states: 

Hyperphoria may be the result of too high 
attachment of one or both medial or lateral 
rectus muscles, abnormal attachment of the 
vertical recti, the obliques or both. 

He referred to the common observa- 
tion that the lateral deviation may dis- 
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appear after correction of the vertical 
deviation by vertical placement of 
prisms. This opinion supports the 
belief that the lateral deviation is 
more frequently caused by hyper- 
phoria than is hyperphoria by lateral 
disturbance. 


White and Brown" showed in a 
study of 1062 cases that heterotropia 
with combined vertical and horizontal 
components is found as frequently as 
is heterotropia in which only one 
component is present. White'* found 
98 per cent of the cases with hyper- 
phoria to be due to a weakness of one 
or more of the elevators or depressors, 
associated with overaction of the yoke 
muscle or contracture of the direct 
antagonist. Brown’ attributes the 
basic cause of incomitancy in the 
direct up and direct down gaze to the 
vertically acting muscles and applies 
the theory so concisely stated by 
Urist."' 


In direct upward gaze with the 
elevators contracting, increased adduc- 
tion could be caused by overaction of 
the superior rectus muscles whose sec- 
ondary action is adduction or by un- 
deraction of the inferior obliques 
whose secondary action is abduction. 
In downward gaze with the depressors 
contracting, the increased abduction 
could be due to the overacting superior 
oblique muscles whose secondary ac- 
tion is abduction or underacting in- 
ferior rectus muscles whose secondary 
action is adduction. 


In upward gaze with elevators con- 
tracting, increased abduction could be 
due to overacting inferior oblique 
muscles or underaction of the superior 


rectus muscles. In downward gaze, 
the depressors contracting, the in- 
creased adduction could be due to 


overaction of the inferior rectus mus- 
cles or underaction of the superior 
obliques. 
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Urist'® stresses the diagnostic im- 
portance of the straight up and 
straight down positions of gaze and 
bases his classification of the various 
types on the action of the eyes in 
vertical and horizontal gaze. His 
classification is divided into four 
groups and may be described as repre- 
senting the A and V syndromes. 


Group I. Esotropia with Bilateral 
Elevation in Adduction—so-called 
V Esotropia 

The esotropia is greater in direct 
depression than in direct elevation 
and greater at near than for distance. 
Left hypertropia is demonstrated in 
dextro-elevation and right hypertropia 
in levo-elevation. The convergence 
near point is good. Some degree of 
fusion may be present. Urist attributes 
the apparent overaction of the inferior 
obliques to the primary overaction of 
the medial rectus muscles. 


Group Il. Esotropia with Bilateral 
Depression in Adduction—A Esotropia 
The esotropia is greater in direct 
elevation than in direct depression, 
and greater for distance than at near. 
or the same for near and distance. 
Relative elevation in abduction, in 
which elevation of the right eye in 
gaze up and right, and elevation of 
the left eye in gaze up and left may 
be seen. The convergence near point 
ranges from 30 to 90 mm. Fusion in 
some degree may or may not be 
present. The primary cause of the 
apparent overaction of the inferior 
oblique muscles is primary under 
action of the lateral rectus muscles. 


Group III. Exotropia with Bilateral 
Elevation in Adduction—V Exotropia 

The exotropia is present for distance 
and direct upward gaze with exo- 
phoria at near and direct downward 
gaze. Right hyperphoria is observed 
in gaze to the left and increases in 
elevation to the left; left hyperphoria 
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is seen in gaze to the right and in- 
creases up and right. The conver- 
gence near point varies from 20 to 
50 mm. Fusion is present. The ap- 
parent overaction of the inferior ob- 
lique muscles is due to a_ primary 
overaction of the lateral rectus mus- 
cles. 


Group IV. Exotropia with 
Bilateral Depression in 
Adduction—A Exotropia 


The exotropia is greater in direct 
depression than in direct elevation, 
and for near than for distance. Right 
hypertropia in gaze to the right in- 
creases in dextrodepression and left 
hypertropia in gaze to the left in- 
creases in levodepression. The con- 
vergence near point may vary from 
good to poor. Fusion may or may not 
be present. This final group is at- 
tributed to underaction of the medial 
rectus muscles. 


In summarizing Urist’s classifica- 
tion, increased divergence in the dis- 
tance and direct upward gaze may 
be attributed to a defect of the lateral 
rectus muscles in exotropia and the 
medial rectus muscles in esotropia. 
Increased divergence at near and in 
the direct downward gaze may be 
due to a defect of the lateral rectus 
muscles in esotropia and medial rectus 
muscles in exotropia. He has shown 
in a large series of cases in which a 
surgical operation was performed on 
the horizontal muscles that the A and 
V syndromes are correctible to a great 
extent. 


Jampolsky® in his extensive study 
of exotropia with vertical noncomi- 
tance considers the primary cause to 
be secondary involvement of the ob- 
lique muscles in the divergent eye, 
and in alternating exotropia to be 
symmetrical bilateral overaction of 
the oblique muscles. Overaction of 
the superior obliques frequently as- 


sociated with the A exotropia is at- 
tributed to paresis of the inferior 
rectus muscles. He favors tenotomiz- 
ing the superior obliques as opposed 
to resecting the inferior rectus mus- 
cles, and found that the former sur- 
gical procedure reduced the lateral 
deviation by approximately 45 prism 
diopters between direct up and direct 
down gaze, while the latter accomp- 
lished a change of only 18 prism 
diopters. Overaction of the inferior 
oblique muscles in the V exotropia is 
thought to be due to weakness of the 
superior rectus muscles. The favored 
surgical procedure is tenotomy of the 
inferior obliques, which was found to 
decrease the exotropia in direct eleva- 
tion by approximately 15 prism diop- 
ters with little change in direct eleva- - 
tion. 


Costenbader* reports that an opera- 
tion performed on the horizontal mus- 
cles may improve the deviation in the 
primary position but little improve- 
ment is noted in the direct up and 
direct down positions. Resection of 
the lateral rectus muscles and _ reces- 
sion of the inferior obliques resulted 
in some improvement in the V eso- 
tropia, while resection of the lateral 
recti with advancement of the inferior 
obliques resulted in considerable im- 
provement in both components in the 
A esotropia. Resection of the lateral 
rectus muscles and recession of the 
inferior obliques improved the V exo- 
tropia to some extent. The A exo- 
tropia is only occasionally improved 
by tenotomy or recession of the super- 
ior obliques. Costenbader also reports 
a case of V esotropia following a 
bilateral recession of the medial rectus 
muscles which he corrected by re- 
secting the lateral recti and recessing 
the inferior rectus muscles of each 
eye. 


From this brief resume, it is readily 
seen that the etiology in the A and V 
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syndromes remains controversial, as 


does the choice of surgical correction. 


While the underlying cause of these 
phenomena is quite beyond the scope 
of the orthoptic technician, she can, 
however, play an important role in 
assessing accurately the quantitative 
versional movements by various or- 
thoptic tests. She may thus be of 
great help to the ophthalmologist in 
making his diagnosis and a decision 
regarding the correct surgical pro- 
cedure. 


In view of the significance attached 
to vertical defects combined with hori- 
zontal deviations, the preliminary 
screening in all cases of strabismus 
should include versional movements 
in the direct up and direct down posi- 
tions, as well as the cardinal positions 
of gaze. Should noncomitance _be- 
tween direct elevation and direct de- 
pression be evident, accurate measure- 
ments by prism and screen cover test 
in these and cardinal positions are 
requisite. 


Careful screening should be done 
for facial asymmetry, which may lead 
to apparent rather than real defective 
movement of the eye, facial malfor- 
mations, and abnormal head positions 
which can mask diplopia in some 
fields. 


The vertical deviation may not be 
evident in the primary position until 
the eyes become dissociated by the 
screen test. The horizontal deviation 
may be observed to increase in eleva- 
tion or depression and the vertical 
deviation in lateral rotation and later- 
al upward gaze. If the eyes are 
straight in the direct up or direct 
down gaze, fusion may be present in 
the straight position. 


In young children whose attention 
span is limited, casual observation of 
the child before attempting the ex- 
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amination is helpful in determining if 
and when the eyes are straight and 
which eye deviates. Quantitative esti- 
mation of the misalignment of the 
eyes and displacement of the corneal 
light reflex in the nonfixating eye are 
used to assess and classify the devia- 
tion. The photographic method of 
measuring the corneal light reflex in 
the versional fields of gaze is of value. 


It is obvious from the variability 
found in the case of A and V syn- 
dromes that the orthoptic technician 
must know what to look for in order 
the different groups ac- 
curately. Orthoptic treatment is lim- 
ited to establishing fusion and ampli- 
tudes in the direction in which the 
eyes are straight as an adjunct to 
surgical correction. 


to assess 
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SEVERAL neurological problems of 
unusual interest may be encountered 
in the orthoptic clinic. As the orthop- 
tist most commonly encounters chil- 
dren in the younger age groups, the 
following neuro-ophthalmologic 
normalities seen in children were 
selected for discussion: 


1. Unusual types of nystagmus 


to 


Internuclear ophthalmoplegia 
3. Congenital ocular motor apraxia 
4. Ataxia-telangiectasia 


The importance of recognizing these 
cases more than offsets their rarity. 
Indeed, their early recognition may 
be life saving in certain instances. 
The point to be stressed is that they 
are indicative of disease of the central 
nervous system, and that prompt 
neurological and neurosurgical evalu- 
ation is mandatory. Associated signs, 
other diagnostic criteria, and therapy 
will be minimized in this discussion 
in order to stress the characteristic eye 
features that may be seen by the 
orthoptist. 


I. NYSTAGMUS 
Nystagmus is an involuntary to- 
and-fro oscillation of the eyes. From 
this large subject, concisely reviewed 
by Rucker® in 1953, seven unusual 
types will be mentioned. 
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A. Vertical Nystagmus 

While vertical nystagmus is prop- 
erly a sign of disease in the posterior 
fossa, a common exception to this 
rule warrants emphasis. If a child 
with vertical nystagmus is seen, the 
first question which should be asked 
is whether or not the child is on 
antiepileptic or other medication. Di- 
lantin and barbiturates both can pro 
duce virtually any type of nystag- 
mus.* However, the most common 
type of barbiturate nystagmus is a 
rapid, small-amplitude vertical nys 
tagmus present on upward gaze, but 
absent in the primary position and 
on downward gaze. In addition, there 
is usually increased horizontal end- 
point nystagmus on looking to either 
side. The rapid component of the 
latter is toward the side of directed 
gaze (rapid phase to left on levover 
sion, and rapid phase to the right on 
dextroversion ). 


Nystagmus due to drugs must be 
differentiated from that due to intra- 
cranial disease. This can be simply 
done if the prescribing physician can 
discontinue or markedly reduce the 
medication, as drug-induced nystag- 
mus will disappear with two or three 
days as a rule, and always in less 
than a week. 

Another type of vertical nystagmus 
is noteworthy. Vertical nystagmus 
usually becomes more marked as the 
eyes are elevated. However, in cases 
of brain stem compression at a low 
level (foramen magnum), the nystag- 
mus is often more marked on down- 
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ward gaze.? This type of downward- 
gaze vertical nystagmus has _ been 
seen in several patients with platy- 
basia (congenital defect at the base 
of the skull). In any patient with this 
type of vertical nystagmus, special 
roentgenographic studies for platy- 
basia are indicated. 


B. Uniocular Nystagmus 


The three commonest causes of this 
very unusual phenomenon are spas- 
mus nutans, multiple sclerosis, and 
congenital amblyopia of one eye. 
Spasmus nutans characteristically oc- 
curs during the first several months of 
the child’s life, and clears by age two. 
The nystagmus is rapid and pendular 
in type, and may be accompanied by 
head nodding. According to Cogan,! 
spasmus nutans is the commonest, if 
not the only, cause of unilateral hori- 
zontal nystagmus in infancy. On the 
other hand, it may be bilateral, but in 
such cases it is often asymmetric, that 
is, it may be seen in one eye on 
looking in one direction, and in the 
other eye on looking in the opposite 
direction. A slow vertical oscillation 
of an amblyopic eye has been seen 
in two cases of monocular nystagmus. 
In one of these, the loss of vision was 
due to an optic neuritis many years 
before. In the second case, a young 
woman in her twenties had a slow 
vertical oscillation of one eye behind 
a pinhole lens (20/25 vision) and 
shortly thereafter developed tragic 
evidence of acute multiple sclerosis. 


Rotary Nystagmus 


Rotary nystagmus indicates disease 
of the vestibular apparatus or its con- 
nections. It is seen not infrequently 
in multiple sclerosis, but because of 
the extreme rarity of this disease un- 
the age of 10, any child with 
rotary nystagmus should be suspected 
of harboring a tumor involving the 


der 


vestibular nuclei in the floor of the 
fourth ventricle. 


D. Dissociated Nystagmus 

A very rare phenomenon is the 
occurrence of nystagmus of different 
types in the two eyes. A 14-year-old 
girl has been seen with simultaneous 
vertical nystagmus in the right eye 
and horizontal nystagmus in the left 
eye, due to a midbrain tumor. After 
a decompression operation, the dis- 
sociated nystagmus disappeared. Cere- 
bellar abscesses and other mass le- 
sions in the posterior fossa have 
produced such nystagmus. On the 
other hand, it may also occur as a 
congenital abnormality.* 


E. Seesaw Nystagmus 


In 1914 Maddox* described a_ pa- 
tient with a bitemporal hemianopia, 
in whom the two eyes would rise and 
fall in opposite directions like a see- 
saw. I have encountered two cases of 
seesaw nystagmus; both of the pa- 
tients also had a bitemporal hemian- 
opia. The following pattern is char- 
acteristic of this type of nystagmus: 


1. The nystagmus is pendular, or 
nearly so, and the eyes are dis- 
sociated so that they rise and fall 
alternately as a seesaw. 


Associated conjugate torsional 


movements are present. 


The amplitude of the nystagmus 
is less on looking up and greater 
on looking down. 


The seesaw phenomenon is most 
easily seen by having the patient 
look down and then observing in- 
duced movements of the lids. 


A ten-year-old girl recently seen 
with seesaw nystagmus had “twitch- 
ing of the eyes” as her only com- 
plaint. Nevertheless, she was found 
to have a bitemporal hemianopia, re- 
duced vision and optic atrophy on the 
right as well. At operation an intra- 
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cranial suprasellar epidermoid cyst 
was removed (a benign tumor), with 
prompt cessation of the nystagmus 
and improvement in vision. This was 
the first histologically verified case 
of seesaw nystagmus to our know- 
ledge, and the satisfactory response to 
therapy indicates the importance of 
diagnosis despite its great rarity. 


F. Nystagmus Retractorius 

Nystagmus retractorius consists of 
irregular jerks of the eyes backward 
into the orbit when the patient at- 
tempts to look in one or the other 
direction, usually up. It is caused by 
lesions in the midbrain, especially in 
the vicinity of the sylvian aqueduct. 
Other associated features include 
pupillary changes, spasm of conver- 
gence on attempted elevation of the 
eyes, clonic convergence spasm, and 
paralysis of vertical gaze. In two 
cases recently seen through the cour- 
tesy of Dr. Zieper, retraction of the 
lids was noted with this syndrome. 
Horizontal optokinetic nystagmus re- 
sponses were intact in both cases, and 
it was of interest that with targets 
rotating up, an intact response was 
seen, whereas with targets rotating 
down, it was possible to bring out the 
retraction nystagmus. 


G. Convergence Nystagmus 
Disjunctive nystagmus of conver- 
gence also occurs with lesions in the 
midbrain and is likewise quite rare. 
It may be present along with the 
other features of the sylvian aqueduct 
syndrome (Koerber-Salus-Elschnig ) .* 


Il, INTERNUCLEAR OPHTHALMOPLEGIA 


Internuclear ophthalmoplegia is a 
characteristic disturbance of ocular 
motility of definite value in topical 
and etiologic diagnosis. Although not 
commonly encountered in children, 
it may occur at any age. Classifica- 
tion of this entity has been difficult 
because of varying terminology in the 
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literature. Thus, classification of in- 
ternuclear palsies by Lutz and by 
Cogan are virtually exactly opposite 
and often confused. The Lutz classi- 
fication is quoted by Duke-Elder* as 
follows: 


In anterior internuclear palsies, the ex- 
ternus on the side of the lesion functions nor- 
mally (or restrictedly), but the contralateral 
internus is paralyzed for conjugate move- 
ments towards the side of the lesion, and at 
the same time functions normally in conver- 
gence. In posterior internucleus palsies, on 
the other hand, both internal recti function 
normally in convergence and in lateral con- 
jugate movements, but the externus on the 
side of the lesion is paralyzed for conjugate 
movements. 


The Lutz-type posterior internu- 
clear ophthalmoplegia may thus mim- 
ic a simple sixth nerve palsy, and 
abduction of the eye must occur with 
labyrinthine stimulation if the former 
is to be differentiated. As Cogan con- 
sidered that no unequivocal case of 
the Lutz posterior type had been re- 
ported, he proposed a different classi- 
fication based on the presence or 
absence of convergence and of associ- 
ated conjugate gaze palsy. Thus, in 
the Cogan classification, in anterior 
internuclear ophthalmoplegia there is 
impairment of convergence associated 
with paralysis of the medial rectus on 
horizontal conjugate gaze toward the 
side opposite the lesion. Posterior in- 
ternuclear ophthalmoplegia, on the 
other hand, is that condition in which 
convergence is unaffected despite par- 
alysis of the medial rectus in conju 
gate horizontal gaze. It should be 
stressed that in the Cogan classifica 
tion, there is weakness of the ipsi 
lateral medial rectus muscle on 
horizontal gaze in both types of in 
ternuclear palsy, and there is char 
acteristically a predominantly mon 
ocular nystagmus in the abducting 
eye. The latter feature has led some 
authors to employ the term “ataxic 
nystagmus” for this syndrome. 
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The best way to illustrate the con- 
fusion arising between the two dif- 
ferent classification of internuclear 
palsy is to use a hypothetical case. 


A man seen by Dr. Frank Walsh 
in Baltimore complains of diplopia. 
Levoversion is performed normally, 
but when he looks to the right, the 
left medial rectus lags, while the right 
eye turns out normally but with some 
nystagmoid jerking. The left medial 
rectus functions well in convergence, 
however. Dr. Walsh, who uses the 
Lutz classification, reports to this pa- 
tient that he has a right anterior inter- 
nuclear ophthalmoplegia. However, 
this patient may desire another opin- 
ion; therefore he goes to Boston and 
is seen by Dr. David Cogan. Again, 
levoversion and convergence are jn- 
tact, but when the patient looks to the 
right, the left medial rectus lags, 
while the right eye abducts well and 
again shows some essentially uniocu- 
lar nystagmoid jerking. Dr. Cogan’s 
report to this patient is that he has a 
left posterior internuclear ophthal- 
moplegia. If this patient had not been 
able to converge, but otherwise find- 
ings were identical, Dr. Walsh would 
have called this a right anterior inter- 
nuclear ophthalmoplegia, just as he 
did in the first place, but Dr. Cogan 
would now call it a left anterior inter- 
nuclear ophthalmoplegia. 


Anatomic evidence favors the later- 
alization of the Cogan classification. 
Thus, in internuclear palsies in which 
the left medial rectus fails to function 
in conjugate gaze but does so in con- 
vergence, unilateral lesions have been 
found at autopsy in the left medial 
longitudinal fasciculus. However, the 
l.utz classification has probably been 
more widely employed. I have no 
preference for either classification but 
feel that such patients should be de- 
scribed with a definite statement as to 


which classification (Lutz or Cogan) 
is being used. Or, more simply, what 
is seen should be recorded and the 
terminology may thus be avoided. 
One can write that “‘on looking to the 
right, the left eye lags, but the left 
turns in on convergence,” and no con- 
fusion can possibly arise. 


The medial longitudinal fasciculus 
is the site of the lesion producing a 
paralysis of the medial rectus in con- 
jugate gaze and yet sparing it in con- 
vergence. A unilateral internuclear 


palsy is most often seen with vascular 
lesions of the brain, and a bilateral 
internuclear ophthalmoplegia is virtu- 
ally diagnostic of multiple sclerosis. 


III. CONGENITAL OCULAR 
MOTOR APRAXIA 


In this interesting condition, the 
child has lost voluntary and command 
movements of the eyes to either side, 
yet random movements are preserved. 
Vertical movements are executed nor- 
mally. Such patients develop head 
turning as a compensating feature, 
and the head thrusts actually are the 
most striking clinical feature. The 
Roth-Bielschowsky phenomenon is a 
characteristic disturbance in which, 
along with a paralysis of voluntary 
conjugate gaze in one direction, the 
rapid phase of vestibular nystagmus 
is lost, but the slow phase is retained. 
Furthermore, on stimulation of the 
labyrinth ipsilateral to the paralysis 
of voluntary conjugate gaze, the slow 
phase is compulsory and cannot be 
voluntarily inhibited, so that a fixed 
position of the eyes results. Such an 
obligate turning of the eyes on rota- 
tion of the body (Roth-Bielschowsky 
deviation) is quite striking in children 
with congenital ocular motor apraxia. 
The orthoptist should be familiar with 
the “doll’s head” phenomenon, as it is 
a simple test to perform in any person 
who appears to have a gaze paralysis. 
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If gaze remains on vestibular stimula- 
tion but is lost on voluntary and opto- 
kinetic stimuli, the condition is called 
a “pseudo-ophthalmoplegia” and the 
condition resembles the automatic 
movements of a doll’s eyes, whence its 
name. A complete evaluation of such 
movements is available in Cogans’ 
“Neurology of the Ocular Muscles.” 


IV. ATAXIA-TELANGIECTASIA 
An unusual association between 
Roth-Bielschowsky deviation and oth- 
er interesting eye signs has been 
noted in the syndrome of ataxia-tel- 
angiectasia. This is a recently rec- 
ognized familial disorder in which 
children have progressive cerebellar 
ataxia along with conjunctival tel- 
angiectasia. In a recent case, a typical 
pseudo-ophthalmoplegia was noted, as 
the patient could not turn her eyes on 
command but had briskly intact doll’s 
head movements. Other characteristic 
features in this syndrome are (a) in- 
ability to execute voluntary gaze 
movements rapidly and smoothly on 
command, despite full excursions on 
casual gaze; (b) maintained contra- 
versive deviation of eyes on rotation of 
the body; (c) reluctance to maintain 
eccentric gaze; and (d) occasional 
vertical nystagmus. The disorder is 
recognized easily on eye examination 
by the presence of conjunctival tel- 
angiectasia.’ 


SUMMARY 

Several motility problems of neuro- 
logic significance may be seen in the 
orthoptic clinic, and their recognition 


is important despite their rarity. Some 
of these situations are described, and 
the ocular features that aid in their 
recognition are pointed out. These 
include vertical nystagmus, uniocular 
nystagmus, rotary nystagmus, disso- 
ciated nystagmus, seesaw nystagmus, 
nystagmus retractorius, convergence 
nystagmus, internuclear ophthalmo- 
plegia, congenital ocular motor aprax- 
ia, and ataxia-telangiectasia. The or- 
thoptist who detects one of these 
conditions and who is helpful in 
getting a prompt neurological evalua- 
tion of the patient is a valuable 
member of the medical team. 
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ETIOLOGY OF ORTHOPTIC CASES 


Mary WacKERHAGEN, O.T. 
LITTLE ROCK, ARKANSAS 


Wuar caused Tommy’s eye to 
turn? Can it be straightened? Natur- 
ally these are the first questions of an 
anxious parent. 


“Cause unknown.” Unfortunately 
this is the answer which is so often 
given to the inquiring parent instead 
of a clear explanation. This is par- 
ticularly true in cases of strabismus, 
which, of course, are our primary 
concern, 


To remedy any situation, the cause 
must be found and eliminated if pos- 
sible. This holds true in the field of 
medicine, also. Not only is the treat- 
ment of the disease dependent on the 
diagnosis and discovery of the cause, 
but the recovery is thus determined. 
How then can a proper prognosis be 
made if the cause is unknown? 


It is said that only 1.5 per cent 
Dr. Burian states 4.0 per cent) of 
all children in the United States have 
strabismus. This is a small percent- 
age, but how wonderful it would be 
to know that every last one of those 
cases could be accurately diagnosed 
and an equally correct prognosis made 
and achieved! 


What information do we have on 
the etiology of these cases of strabis- 
mus? In the last three years we have 
given active orthoptic therapy to 236 
patients. Out of this number, only 65 

‘7.5 per cent) gave any definite data 
on the child’s history. The remainder 
come under the classification of “un- 

lown. 


Before we consider the tabulation 
of our cases, let us look at the in- 
formation put forth by others. In a 
survey done by Scobee* with history 
given on 179 strabismus cases, the 
most frequent cause was “an injury” 
(not a fall). This was held respon- 
sible for 19 per cent, or 34 out of the 
total of 179. Twelve per cent, or 22, 
were said to be due to “a fall.” In 
another study of 466 patients, strabis- 
mus was found to exist in the families 
of 41 per cent. 


“Worth and Chavasse’s Squint,” 
edited by Lyle,? makes the following 
etiologic classification, which includes 
all types of cases. 


I. SENSORY OBSTACLES 

A. External Obstacles. Prolonged use 
of one eye, due to incorrect glasses 
or bandage necessary for treat- 
ment 

B. Dioptric Obstacles. Interference 
with proper formation of dioptric 
images 
1. Uncorrected refractive errors 
2. Opacities, such as cataract 

C. Retinoneural Obstacles. Defects 
and disease of the retina or optic 
nerve 

D. Proprioceptive Obstacles. Defec- 
tive muscle sense. This may occur 
as the result of a squint and be an 
added factor to consider in the 
treatment. 


II. MOTOR OBSTACLES 
A. Mechanical Displacement of One 
or Both Eyeballs 
1. “Space occupying” lesions of 
orbit or adjacent structure 
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2. Congenital abnormality of shape 
or position of orbit 


3. Orbital injury resulting in dam- 
age to supports of eyeball, or 
organization of blood clot inter- 
fering with action of muscles 


B. Paralysis or Paresis of an Extrinsic 


Ocular Muscle 


1. Conditions affecting the muscle 

itself 

a. Congenital absence of a mus- 
cle, or congenital abnormalli- 
ties of its insertion 

b. Injury to a muscle, particu- 
larly the lateral rectus 

c. Contracture of the antagon- 
ist of a paralyzed or incom- 
pletely exercised muscle 

d. Disease of muscle, as in ex- 
ophthalmic ophthalmoplegia 

Conditions affecting the motor 

nerve trunks of the oculomotor 

nerves 

a. Head injury, especially frac- 
ture at the base of skull. Im- 
mediate onset of palsy may 
be due to severance or bruis- 
ing of nerve, or to pressure 
from hemorrhage. Delayed 
onset may be due to hem- 
orrhage or sepsis. 

b. Inflammatory conditions, as 
meningitis 

c. Vasular disease, due to pres- 
sure by means of thickened 
artery or due to basal aneu- 
rysm 

d. Neoplasm, or tumor, putting 
pressure on or stretching the 
nerve. 

3. Conditions affecting the nerve 
roots between nuclei and trunks 
a. Inflammation of brain sub- 

stance due to encephalitis 

b. Vascular disease, as hemor- 

rhage, thrombosis or embol- 

ism 

Neoplasm 


to 
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Note: In this area the nearness of 
nerve trunks of the cere- 
bral nerves controlling ocu- 
lar movements, Nerves ITI, 
IV, and VI, to the pyra- 
midal tracts and to the 
facial nerve is important. 


4. Conditions affecting the motor 
nerve nuclei 


a. Congenital aplasia of the nu- 
cleus 


b. Inflammation 
Acute: encephalitis, polioen- 
cephalitis, or effect of cer- 
tain toxins 
Chronic: 
etc. 


cerebral syphilis, 
c. Vascular disease 


d. Neoplasm 


Decompensation of an Extrinsic 
Ocular Muscle Imbalance 

Usually this is intermittent at the 
beginning, becoming permanent. 
but it may occur suddenly. 

An esophoria may “break down” 
and become a convergent squint. 
An exophoria may “break down” 
and become a divergent squint. 

A hyperphoria may “break down” 
and become a vertical squint. 


Ill. CENTRAL OBSTACLES 


Hysteromalingering 


Physical or Mental Trauma or Ill 
ness (Psychological Squints ) 


This may change a latent into a 
manifest strabismus. Intermittent 
squint may be due to anger, jeal 
ousy, but this type does not be 
come constant when a latent devia 
tion is not present. 


General Hyperexcitability of Cen 
tral Nervous System, as Undue 
Excitement, or Hypoexcitability. 
as in Lethargic States 
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ACCOMMODATIONAL AND OTHER 
SOQUINTS PRIMARILY RELATED TO 
THE STATE OF REFRACTION 


There are two defects of accommo- 
dation in normal early infancy: 

1. Dynamic defect—due to lack of 
full development of ciliary muscle 
until age two or three. 


2. Static defect—due to hyperme- 
tropia, 4-5 diopters at age one year; 
takes eight years or more to disappear. 
Convergence power is developed ful- 
ly before accommodation power is 
needed. Infant does not need and 
has no interest in making objects 
clearer and more definite. 


Accommodational convergent squint 
may be due to (1) static defect of ac- 
commodation, as in moderate hyper- 
(2) relative defect of accom- 
modation, as in children greatly 
interested in near work; or (3) in- 
sufficiency of harmonic reflex. (The 
harmonic accommodation reflex ad- 
justs discrepancies between accommo- 
dation and convergence. ) 


opes, 


Other types of squint related to 
refraction are (1) convergent strabis- 
mus of congenital myopia, in which 
the child can see objects at near, but 
distant objects are so blurred that 
there is no motivation to fuse; there- 
fore he continues to converge; and 
2) divergent strabismus of acquired 
myopia, which begins after the oc- 
cipital accommodation reflex is estab- 
lished. Accommodation is_ relaxed, 
and so is convergence. 


It must be remembered that “more 
than one factor may be operative in 
the causation of the squint in any 
riven Case. 

In over 25 per cent of children who 
nave strabismus, it has existed since 
birth. Birth injuries can be a frequent 
ause. If forceps were necessary, oc- 
casionally they have been applied in- 
correctly, which can cause damage to 
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the extraocular muscles, particularly 
the lateral recti, by paralysis of the 
sixth nerve. Pressure on the infant’s 
head during delivery results in multi- 
ple minute bleeding points in the 
brain in an estimated four out of ten 
births. It was mentioned previously 
that the percentage of strabismus in 
the child population is 1.5. There is 
a vast difference between 40 per cent 
and 1.5 per cent. 


Let us consider the information 


that was obtained from our cases. We 
divided them into five groups in order 
of their freqeuncy: (1) inherited, (2) 
developmental or birth factors, (3) 
disease, (4) paralysis, (5) injuries. 


1. More than a third of the total 
cases, 36 per cent, come under the * 
inheritance group with known strabis- 
mus in the family. It is interesting to 
note that one patient was a twin, with 
the other child having no eye defect 
whatsoever. There was one other 
twin whose brother died at birth. 


2. Developmental anomalies and 
birth injuries accounted for 18 cases, 
or 28 per cent. 


3. The next group consisted of 
those in which strabismus was noted 
as a symptom of a systemic disease. 
Encephalitis and poliomyelitis were 
listed as the primary factor most fre- 
quently. One case in an adult in- 
volved thyroid imbalance. 


4. In seven patients the strabismus 
was due to isolated paralyses. 


5. The final division included five 
cases which were the result of injury. 
Although smallest in number, ac- 
counting for 7 per cent of the total, 
these were the most interesting with 
which to work. Two patients were 
little girls who had fallen from their 
bicycles suffered concussions. 
Two cases resulted from automobile 
accidents, and one from a blow on 
the head. 


l 
a 
it 
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Bryer' has emphasized in the 1958 
British Orthoptic Journal the need for 
research in orthoptics. It has been 
noted by the author that the degree 
of intelligence varied in patients with 
different types of strabismus, particu- 
larly in those cases of intermittent 
exotropia of divergence excess. In the 
innervational group there had been 
noticed a lack in general central co- 
ordination. General intelligence and 
the power of concentration were 
found to be poor. Patients with ac- 
quired myopia or some other etiologic 
background were found, on the other 
hand, to respond quicker and to be 
more intelligent generally. It was 


suggested that an investigation of the 
relationship between refractive errors 
and intelligence should be carried out. 
Information on this point could lead 


to better treatment and 


brighter prognosis. 


consequent 


There is also need for research on 
the etiology of squints. In order to 
accomplish this, we need the help 
and cooperation of the children and 
their parents. We should remember 
the importance of a detailed and 
accurate history. 
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THE MANAGEMENT OF HETEROTROPIA 
IN THE YOUNG CHILD 


BarBARA M. SrmmMons 
ATLANTA, GEORGIA 


Tuts paper presents (1) reasons for 
the early correction of heterotropia in 
the young child; (2) some methods 
used in their diagnosis and treatment; 
(3) common diagnoses, with illustra- 
tive case histories; and (4) a survey 
of results in 140 patients who received 
treatment prior to their fourth birth- 
day. 

The young child was selected with- 
out reference to the type of hetero- 
tropia present because there are two 
schools of thought regarding the ad- 
visability of early treatment, especial- 
ly in regard to surgical correction. 
One school believes that surgical cor- 
rection should not be undertaken be- 
fore the child is five years old—when 
he is old enough for orthoptic treat- 
ment or has had a chance to outgrow 
the squint—or until such time as the 
deviation has become definite and un- 
changeable. Members of this school 
favor early and total occlusion, either 
monocular or alternating, until the 
child is five years old or longer, de- 
pending on when, and if, fusion can 
be taught. It is difficult to see the ra- 
tionale for such treatment, for no 
one has been able to establish the ex- 
istence of an anatomical center for 
fusion in the brain. One would expect 
such a center to start functioning 
once normal motor alignment of the 
visual axes is produced. Yet when 
ihese ideal conditions have been pro- 
duced, insuperable diplopia has been 
he result. 

We are indebted to Bernard Cha- 
asse’ for the explanation of the de- 


velopmental nature of binocular vi- 
sion. Briefly, this theory is that fusion 
is a result of learned and conditioned 
reflexes to produce binocular vision. 
For the development of normal fusion, 
it is essential that the motor, sensory 
and central components of binocular 
vision function correctly during a 
specific period, namely from birth to 
around five to six years of age. At 
this time the reflexes are said to be- ~ 
come unconditioned and, therefore, 
fixed. If an obstacle lies in the path- 
way of any one of the components of 
binocular vision, normal development 
is interrupted. If this occurs at birth, 
or at an early stage during the devel- 
opment period of binocular vision, 
then abnormal reflexes are produced. 
If left uncorrected, they result in ab- 
normal adaptation with usage, be- 
coming in time as _ unconditionally 
fixed as the normal. 


If we accept the theory that fusion 
is a learned reflex, then in the case of 
an early or birth onset of heterotropia, 
we cannot afford to wait until the 
child is five years old before attempt- 


ing alignment of the eyes. If the 
heterotropia is left uncorrected, sec- 
ondary abnormal sensory and motor 
correspondences will develop. If con- 
stant occlusion is employed to prevent 
such abnormal development, only the 
fixation reflexes are preserved. Fusion 
reflexes, either normal or abnormal, 
are denied development, since at no 
time are the eyes allowed to operate 
together, which is the prerequisite for 
fusion, Chavasse warned that the use 
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of an orthoptic department must first 
be diagnostic before it can pretend to 
be therapeutic. The treatment of 
squint consists of making various 
therapeutic measures fit the varied 
diagnostic picture. Immediate diag- 
and treatment is of vital im- 
portance. Chavasse stated that the 
surgeon must therefore be prepared to 
operate in the case of extremely small 
children and infants; and after the 
operation to employ other measures 
to binocular stimulation, not to elicit 
a correspondence which is not pres- 
ent, but reveal traces of it which are. 
or have been, there. Faced with these 
facts, delay of treatment means the 
end is directed towards a cosmetic 
rather than a functional result. The 
early institution of therapy is directed 
towards the functional result. This 
visual acuity 
employing 
to do this; 


nosis 


means ensuring good 
and motor alignment. 
whatever means it takes 
occlusion, proper glasses and/or mi- 
otics, and or surgical correction. Only 
in this way can nature be given a 
chance to produce normal binocular 
vision during the period when it is 
still undergoing development. It must 
be stated that not all patients receiv- 
ing early treatment will enjoy good 
functional results, but at least they 
will have a cosmetic improvement at 
an early age rather than at a later 
one. Even with the expectancy of 
only a cosmetic improvement, the ad- 
vantages of early surgical correction 
are considerable. 


One of the advantages of early 
surgical intervention is that the very 
young child or infant does not 
hospitalization. These young patients 
do not usually experience the emv- 
tional upsets seen in older children. 
They complain less. and the physical 
healing process appears to be more 
rapid. The chances of developing in- 
comitance, secondary sensory corre- 
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fear 


spondences and inhibition of the fu 
sion reflex are greatly lessened. A 
secondary consideration, and by no 
means a small one, is that in the 
early correction of heterotropia the 
child does not suffer the adverse psy- 
chological effects of being cross-eyed. 
It has been stated that the child is 
aware all through its childhood that 
it looks different from other children 
and is ashamed of it. Such disfigure- 
ment is also of great concern to the 
parents. The psychological trauma to 
the child and parents which results 
from crossed eyes, long-term occlu- 
sion, and prolonged orthoptics cannot 
be overlooked; whereas early correc- 
tion of the squint gives the child a 
chance to make a normal adjustment. 
and makes the parents happy. If the 
factors in favor of early and im- 
mediate correction of heterotropia ap- 
pear to have been overemphasized, it 
is in the hope that by reiteration of 
such facts, readers not convinced of 
their importance may reconsider the 


advantages of early and adequate 
therapy. 
Some ophthalmologists may ask. 


“Of what benefit is the orthoptist to 
the child too young to be given ex- 
ercises on the amblyoscope?” The 
answer to this question is that the 
average ophthalmologist, with the ex 
ception of the pediatric ophthalmolo 
gist, does not generally have the time, 
patience, perserverance, or surround 
ings to accomplish much in the pre 
operative diagnostic observation of the 
deviation or in the postoperative fol- 
low-up. The orthoptist is generally 
able to give the time and patience in 
the study of the deviation, and so is 
better equipped to handle the difficult 
or the problem child. 


In describing some of the methods 
used to examine the young child. 
three broad chronological age groups 


used. Allowance must be made 


are 
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for the fact that cooperation from 
every child in any one age group will 
not be the same, and that there must 
be flexibility in methods of diagnosis 
with regard to mental age and tem- 
perament not commensurate with the 
chronological age. 


Group A 
Children Under 18 Months of Age 


Care is taken to examine the child 
following his nap and feeding time, 
so that he is in a reasonable, pleasant 
humor. The mother holds the infant 
in her lap in an upright position. 
After casual observance, the exam- 
iner, prepared with an array of rat- 
tling toys, colored flashlights and baby 
talk, proceeds to get the child’s atten- 
tion. The gradual approach is the 
best one; sudden movements or noises 
are apt to scare the child. On the 
other hand, speed throughout the ex- 
amination is essential because the 
child tires quickly. The objective of 
the examination is, first, to find out 
the direction and degree of the devia- 
lion and the type of visual fixation. 
A simple cover test, using a red flash- 
light held close to the examiner’s nose 
as a fixation target, is in general easily 
executed. Should the child at first ob- 
ject to the examiner touching him, 
then the mother should be instructed 
to cover the eye until the child is ac- 
customed to the procedure. This can 
be repeated at distance, with an as- 
sistant on hand to produce a blinking 
light along with a rattling toy at 20 
to call the child’s name, if he 
can recognize it. If the fixation is ob- 
erved to be good and central in either 
eye, then a prism measurement can 
be attempted. By using a_ picture 
hooked on to the examiner’s glasses, 
and instructing the mother to focus 
i flashlight on it, the examiner has 
oth hands free for the prism-and- 
test at near. The light is an 
ssential aid to determine whether 


leet or 


over 


fixation is being maintained by ob- 
serving the corneal light reflexes. The 
examiner should occasionally move 
his head to see whether the child’s 
eyes follow, indicating that fixation 
is being maintained. If the prism- 
and-cover test cannot be executed, 
then estimation of the degree of devia- 
tion is made by the Krimsky or 
Hirschberg test. Next, by using a toy 
that holds the child’s attention, the 
eyes may be rotated in the different 
fields of gaze. If the child looks and 
reaches out for the toy, it is given to 
him, and another toy is used to gain 
his attention once more in another of 
the fields of gaze. A considerable 
amount of patience may be necessary 
to observe the eyes in the upward and 
downward gaze; the mother may help 
in holding the child high on her 
shoulder to get the eyes in downward 
gaze. From this the orthoptist will 
have some idea of whether the move- 
ments are concomitant and whether 
there is any obvious A or V syndrome. 
Also, in watching the monocular rota- 
tions, she may observe whether there 
is any limitation of ocular movement. 
Next, the vergence reflex is checked 
with a flashlight by watching the 
corneal reflexes as the light is moved 
slowly in toward the nose, to see 
whether at any point the visual axes 
coincide. At this point the examiner 
notes whether binocular fixation is 
maintained in fusional convergence 
to the nose, one eye remains overcon- 
vergent, or one eye diverges. This 
gives a rough indication of the ab- 
sence or presence of the fusional con- 
vergence reflex and is a factor to 
be considered in the estimation of 
amount of surgical correction neces- 
sary. 


The findings from this examination 
are then correlated with the mother’s 
account of the age of the child at 
onset, type of initial malfunction, and 
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the course of the deviation; and with 
the surgeon’s findings on the refrac- 
tive state of the eye. A tentative diag- 
nosis can be made, to be followed up 
with further investigation and the 
course of treatment started. 


The treatment may be occlusion if 
there is a definitely preferred eye, if 
fixation cannot be maintained, or if 
there is any doubt regarding the 
functioning of the abduction mech- 
anism. The mother is instructed how 
to watch fixation before patching the 
eye each morning; if the fixation has 
changed before her next appointment, 
she discontinues the patching. In the 
event the fixation stays changed over 
a period of two days. she then patches 
the originally deviated eye. This is 
continued until fixation with either 
eye is possible. The mother is also 
asked to observe whether the nonoc- 
cluded eye can be fully abducted. If 
there is a high refractive error, glasses 
are prescribed. If there is but a 
small or moderate amount of hyper- 
metropia, then isoflurophate (DFP) 
may be used as a diagnostic procedure. 
Thus, the child is observed over an 
approximate period of three months, 
during which time, on different visits, 
measurements are taken to record 
whether the deviation varies or is 
constant, and whether there is any 
increase or decrease in the hetero- 
tropia. Also to be determined is the 
total mechanical amount of the devia- 
tion; and whether any part of the 
deviation is accommodative in origin. 
Once it can be safely assumed that 
the deviation is nonvariable and 
mechanical in nature, the child is re- 
ferred back to the surgeon for his 
advice and surgical alignment. 


Group B 


Children Between 18 Months 
and 2.5 Years of Age 


The child in this age group is liable 
to be rather more apprehensive, hav- 
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ing memories of visits to the pediatri- 
cian. Reassurance is essential. There 
are no such things as shots or eye 
drops, but merely toys to see and 
games to play. If the child is gen- 
uinely scared, then it is preferable to 
do little on his first visit but talk to 
the mother, allowing the child to be- 
come acclimated to his surroundings. 
Most of the children in this age group 
conduct themselves very well when 
seated alone. Others still need the 
security of their mother’s lap. Either 
way, one expects to gain the following 
information on the first or second 
Visit: 


1. Presence or absence of gross am- 
blyopia, by observance of the type of 
monocular fixation. In the case of 
the child over two years of age, 
this may be ascertained by a game. 
Patch one eye, and throw a dime 
along the floor away from the child, 
about a distance of 15 feet. Encour- 
age the child to fetch the dime, and 
observe the effort needed to recover 
it. Repeat the game with the other 
eye occluded, and compare the results. 
Some children are able to recognize 
the pictures in the Costenbader accom- 
modometer, or on Allen’s preschool 
test. 


2. Measurement of the deviation 
by the prism-and-cover test, providing 
central fixation can be maintained in 
both eyes. If not, then an approxima- 
tion by the Krimsky or the Hirschberg 
test. 


3. Measurements by prism and 
cover in the direct up-and-down gaze 
and, if attention span permits, in gaze 
to right and left. 


4. Inspection of the binocular and 
monocular rotations of the eyes, re 
cording any muscular anomalies. 


5. Determination of the near point 
of convergence to a light and to an 
accommodative target. 
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6. Measurement of the deviation 
on the amblyoscope. Most children 
of this age like to see the pictures in 
the machine. Measurements are, of 
course, purely objective, but they help 
to confirm the accuracy of the prism- 
and-cover findings. 


On succeeding visits one is able to 
determine whether the deviation is in 
part, or wholly, accommodative, or 
entirely mechanical. This is decided 
with the aid of the cycloplegic find- 
ings, checking the deviation against 
different lenses, and/or with isofluro- 
phate, thus assessing the accommoda- 
tive convergence relationship. 


Group C 
Children From 2.5 to 3 Years of Age 
In this age group one is apt to meet 
with behavior problems. Once the 
child has been assured that there is 
nothing to fear, if he does not con- 
form, either on account of temper, 
precocity, or lack of parental control, 
firm handling becomes essential. The 
examination has to be a matter of 
business and not of play. The moth- 
er’s cooperation must first be obtained. 
If the child continues to misbehave 
in her presence, then she is asked to 
leave the room. In some cases it may 
take two or three visits before the 
orthoptist gains the child’s confidence. 
Tact, sympathy, firm handling, and 
more than a little patience will bring 
results. On the first or second visits 
the following information is expected: 


1. The assessment of visual acuity 
with the E game is possible in the 
majority of the three-year-olds. If the 
child is bright and the mother cooper- 
ative, she is able to teach the essentials 
of the E game at home. 


2. Accurate prism-and-cover mea- 
surements at both 20 feet and 33 cm., 
using pictures for accommodative tar- 
gets. These measurements should be 


recorded with and without correcting 
lenses. 


3. Prism-and-cover measurements 
in the cardinal fields, if indicated 
and provided the child’s attention can 
be maintained. 


4. Ocular rotations, as in previous 
age group. 
5. Near point convergence. 


6. Near point of accommodation if 
the child is quick to recognize the E 
game. 


7. Amblyoscope. Objective findings 
at first, though one may expect to get 
some subjective findings with later 
practice. 


8. In some three-year-olds it is pos- 
sible to perform diplopia tests with 
red and green glasses and to check for 
the blind spot syndrome. 


Imagination can play an important 
part in holding the attention of the 
child in this age group. He cannot be 
expected to cooperate if he becomes 
bored or fatigued. Lights, when used 
for fixation targets, should have im- 
aginary Captain Kangaroos, Mickey 
Mouses, or Peter Rabbits. The ex- 
aminer must be alert and rapid in the 
examination. Rewards are helpful. 
such as a cookie and a star for good 
behavior and performance, and are 
incentives for a happy return visit. 


As stated, the main objective in see- 
ing children prior to three years of 
age is to compile an accurate diagnosis 
of the heterotropia and its course from 
the initial visit through observation 
visits over a period of three months. 
Equipped with this information the 
ophthalmologist is able to institute the 
necessary treatment. 


A generalized outline of treatment 
related to specific and common diag- 
noses in heterotropia is now pre- 
sented. 


Oo 
=) 
n 
i- 
d 

id 
e 
nt 
in 


THE CONSTANT OR MECHANICAL 
TYPE OF ESOTROPIA OR EXOTROPIA 


These deviations remain essentially 
unaltered by either occlusion, glasses 
or miotics. The deviation is invariable 
and, if allowed to continue, will result 
in the further development of sensory 
and, possibly, motor anomalies. These 
cases require early surgical alignment. 
The orthoptist can help in the post- 
operative follow-up by continued ob- 
servation of any residual deviation. If 
there is an immediate residual 
tropia, the use of isoflurophate is usu- 
ally tried to promote a binocular fixa- 
tion. The red filter is used if there is 
a preferred or constant monocular fix- 
ation. The small pupils and different 
colored images will stimulate the fu- 
sion reflex if there is potential fusion. 
A constant check is kept to see that 
suppression does not recur, as it may 
well do, in cases originally amblyopic. 
An example of this is seen in the case 
history of Lynn. 


eso- 


Lynn was first seen at the age of three 
years, with a history of a left esotropia since 
she was 18 months of age. The 
error was negligible. There was a gross am 
blyopia in the left eye; she was unable to see 
beads at a distance of one meter. There was 
a constant and concomitant esotropia of 40 
prism diopters. Occlusion of the right eye 
was carried out until fixation could be main 
tained in the left eye. This was followed 
by surgical correction—bilateral me 
in each eye. 


refractive 


closely 
dial rectus recessions of 3 mm. 
Ten days following the operation there was 
a residual left esotropia of 12 prism diopters 
at distance fixation, and 14 prism diopters at 
near fixation. Isoflurophate was given, and 
the red filter on the right eye was prescribed. 
The esotropia decreased, but the vision in the 
left eye was only 20/100 as recorded by the 
E game. Total occlusion of the right eye was 
used on alternate days, with the red filter on 
the right eye on the other days. One year 
later (the child now age four years): Vision 
O.D., 20/30; vision O.S., 20/30; prism-and- 
cover test, orthophoria at 20 feet and eso 
phoria of 4 prism diopters at near; near point 
of convergence, 4 cm. with a good vergence 
reflex. The troposcope showed simultaneous 
macular perception at zero, peripheral fusion 
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0, diverged 8 diopters, converged 50 diopters. 
Stereopsis reported to the fly card. 


For those cases in which the initial 
surgical procedure has corrected only 
50 per cent, or less, of the deviation 
and a second operation is planned, oc- 
clusion (complete or partial) may be 
continued until this is done. For the 
residual exotropias, the mother is 
taught simple near point convergence 
exercises using small colored pictures 
on a tongue depressor, or a penny is 
held close to the nose, both eyes main- 
taining foveal fixation while the child 
guesses “heads” or “‘tails.”” Or two pic- 
tures on tongue depressors may be 
held in a line in front of the nose, 
one at 10 cm., the other at 30 cm. The 
child has to look from one to the other, 
making a jump convergence move- 
ment. 


CASE HISTORY 


History and Examination: 
David, aged 2 years and month. One 
month ago mother noted the right eye was 
turned in. Intermittent onset; no recent ill 
ness, or trauma. No known hereditary factor. 
No history of birth injury. 
Cycloplegic refraction: +0.25 O.U. 
DFP had been used for two weeks prior to 
first orthoptic visit. 
Cover test: 
Intermittent 
near 
Prism cover test (A): 
E ET 14; E ET’ 8 
Near point of convergence: + cm. 
Field measurments (A): 


one 


right esotropia distance and 


Right Sl. E’ 

Up 0 

Left Er’ 12 

Down Sl. E’ 

Versions: 

Question weakness lateral recti, particu 
larly left, with overshoot right medial 
rectus 


Major amblyoscope: 
Objective angle +32A 
Diagnosts: 
Intermittent right 
commodative. 
Suggested continuing on DFP and observ 
ing. 
Three weeks later there constant 
right esotropia, with ability to alternate. 


esotropia, possibly ac 


was a 


al 


i¢ 
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Prism cover test (A): 
ET 30; ET’ 16/25 


Field measurments (A): 


Right ET’ 16 
Up ET’ 16 
Left ET’ 16 
Down ET’ 16 


The deviation was observed over a period of 
six months, the distance deviation varied be 
tween 25 to 40 prism diopters at distance. 
DFP no longer gave any help. 
Preoperative Examination: 

VOD = 20/30; VOS = 20/30 
Prism cover test (A): 

ET = 45 (Alternates) 


ET’ = 4 

Field measurements (A): 
Right ET’ 45 
Up ET’ 45 
Left ET’ 4 
Down ET’ 45 /50 


Near point of convergence: 
Unlimited but overconverges to nose 
Versions: Appear concomitant 
Major amblyoscope: 
Objective angle +50A 
Surgery: 
Bimedial recession of the medial recti 3 
mm. O.U. 

Two Weeks Later: 

VOD = 20/30; VOS = 20/30 
Prism cover test: 

Orthophoria 

E (T)’ = 6A 
Near point of convergence: 5 cm. 
Major amblyoscope: 

Simultaneous macular perception at 0. 

Peripheral fusion with small aplitudes and 

some suppression right eye. 

Was given red filter work only. 

Three Months Postoperative: 

VOD = 20/20; VOS = 20/20 

Prism cover test (A): 
E = 2 on 20/30 
Versions: Full 
Near point of convergence: 3 cm. 
Major amblyoscope: 

Simultaneous macular perception +8/10A. 
Not sufficient attention to measure fusion 
amplitudes. 

Near Wirt stereopsis vision: 60 per cent 


THE PURELY ACCOMMODATIVE 
TYPE OF ESOTROPIA 
The objective is to find the minimal 
lens correction that produces binocu- 
lar fixation at distance and near and, 
Whenever possible, the visual acuity. 


When the lenses are prescribed, it is 
essential to determine the presence or 
absence of amblyopia. If amblyopia 
is present, then occlusion shoud be 
instituted at the same time as, or prior 
to, wearing glasses. The mother is in- 
structed how to check whether the 
child’s eyes are straight when wearing 
his glasses, and an effort is made to 
impress her with the importance of 
seeing that the child wears his glasses 
at all times. Once it has been ascer- 
tained that there is equal vision and 
binocular single vision in glasses, the 
child is then checked every six 
months. The purpose is to see that 
binocular single vision is being main- 
tained, and to determine whether any 
decrease in the lenses can be tolerated. 
Between the ages of five to seven 
years, depending on the maturity of 
the child, dissociation exercises are 
given to teach binocular single vision 
without glasses, whenever possible. 


CASE HISTORY 
History: 
Robert, aged 3 years. Left eye noted to turn 
in around age one year. Previous treatment. 
Glasses from physician in Frankfurt, Ger- 
many, at age 2. Slight turn in glasses noted 
by parents. Hereditary factor is not known, 
since he is an adopted child. 
Glasses: 
Full cycloplegic (Cyclogyl) findings: 
O.D. +5.00 +1.00 cyl x 180 
O.S. 44.50 +1.50 cyl x 125 
First visit: August 4, 1958 
Cover test: 
Slight left esotropia distance, increases at 
near with correction 
Marked left esotropia without correction 


Prism cover test (A): 
ET = 4 fixating a light cc 
ET’ = 16 on 20/30 cc 
ET = 40 sc 


Near point of convergence: Unlimited 
Versions: Grossly normal 
Field measurements (A): 


Right ET’ 40 
Up ET’ 40 
Left ET’ 40 
Down ET’ 40 


No subjective response on E or troposcope 


ET’ = 50 sc 
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Diagnosis: 
Left esotropia with small abnormal A/C 
ratio. Accommodative 

Treatment: 
DFP prescribed for one month, with taper- 
ing out period of two months. Red filter 
occlusion on O.D. (Vision O.S. found to be 
20/50 on second visit.) 

Final visit: April 9, 1959 
VOD cc = 20/20 with E 
VOS cc = 20/20 with E 


Prism cover test (A): 


Ec = 2 
E’ cc = 12 
ET sc = 45 


Near point of convergence: 3 cm. 

Major Amblyoscope: 
Angle +8A no hyper with correction. Si- 
multaneous macular perception. Peripheral 
fusion +8A, diverged to —5A. Converged 
to +20A. 

Remarks: 
Observation advised to that 
single vision is maintained with correcting 
lenses. Possible dissociation exercises later. 
Patient moved to Texas. 


see binocular 


THE MIXED TYPE OF ESOTROPIA 


This type of esotropia has both an 
accommodative and a nonaccommoda- 
tive component. The accommodative 
part of the deviation is first assessed 
by the use of miotics, and if it is a 
large factor in the deviation, it is cor- 
rected with lenses. Any amblyopia is 
treated with occlusion from the start, 
either total or partial occlusion with 
the red filter on the dominant eye. In 
correcting any accommodative devia- 
tion, great emphasis is laid on the im- 
portance of starting occlusion before 
or at the same time as the accommo- 
dative element is corrected. Should 
the occlusion be delayed, a new set 
of secondary sensory correspondences 
with the change in the degree of devi- 
ation is to be expected. With the 
accommodative part of the deviation 
corrected and the sensory correspond- 
ences as normal as can be expected, 
surgical correction of the mechanical 
part of the deviation is essential. 
Immediate postoperative examination 
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is essential to ensure that the correct- 
ing lenses are the right strength to 
induce binocular vision, and that par- 
tial occlusion, if necessary, is carried 
out. The strength of the lenses may 
have to be decreased if any divergence 
of the visual axes becomes apparent, 
and increased, if possible, by stronger 
correction or augmented by isofluro- 
phate if residual esotropia persists. 
A bifocal add is used if an abnormal 
accommodation-convergence relation- 
ship at near persists. Simple exercises 
are employed to stimulate binocular 
vision. For example, take two pictures 
on tongue depressors. Hold one about 
33 cm. from the eyes of the child in a 
direct line with his nose, and another 
about a meter away. Call the child’s 
attention to the picture a meter away. 
then to the one up close, and observe 
the type of fixation he makes. Should 
the child overconverge to either dis 
tance, tell him to look at some object 
20 feet away, then to “look easy” 
back to the picture. Should he still 
overconverge, move the picture in to 
a point where he can get binocular 
fixation, and move the picture slowly 
backward and forward in an effort to 
sumulate a normal fusional conver 
gence movement. If preferred, red 
and white flashlights may be used. 
This produces less incentive to accom- 
modative effort when the convergence 
factor is excessive. If there is poor 
convergence effort, then the pictures 
stimulating accommodation pre- 
ferred. 

CASE HISTORY 
History: 


Barry, aged 3 years, 9 months. O.D. crossed 
from birth. Has become more marked. No 
history of birth trauma. No known heredi 
tary factors. Previous treatment: glasses at 
age 2 years. 

First and second visits: January 1957 
Glasses (Full cycloplegic) 

O.D. +5.00; O.S. +4.50 

VOD cc = 20/40; VOS cc = 20/40 
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Cover test: 
Left esotropia and hypotropia distance and 
near with correction 

Prism cover test (A): 
ET cc = 14c RHT 30 ++ 
ET cc = 14c LHT 5 
ET’ cc = 20 c RHT 30 ++ 
ET’ cco = LET 5 
ET sc = 35 c DHT 
ET’ = 3% DAT’ 


Versions: 


Fixing O.S. 
Fixing O.D. 
Fixing O.S 
Fixing O.D. 


Upshoot both inferior obliques, right more 
than left. Query paretic left superior 
rectus. Bilateral weakness superior ob- 
liques, right more than left. 


Field measurements: 


Right DHT’ 

Right and Up DHT’ 

Up RHT’ 30; ET’ 16 
Left and Up RHT’ greatest 
Left RHT’ ++ 

Left and Down RHT’ ++ 

Down ET’ 30; RHT’ 16 


Right and Down RHT’ least 
One Month Later: 
Surgery 10 mm. 
Three Months Later: 
Prism cover test (A): 
E cc = 25c LH 5 
E cc = 16 c RH 16 


recession R.I.0. 
Using DFP and glasses 


fixing O.D. on 20/30 
fixing O.S. on 20/30 
BE’ cc = 18¢ LA fixing O.D. on 20 /30 
16c 88 fixing O.S. on 20/30 
Near point of convergence: 4 cm. 
Comment: 
Appears to be maintaining binocular single 
vision distance and near with lenses. 
One Month Later: 
Glasses increased to 
O.D. +5.50 +1.00 x 90 = 
O.S. +5.00 
One Year Later: 
Once again showing a manifest hypertropia 
and esotropia, and second surgery advised. 
Prism cover test (A): 
ET cc = 15 c RHT 12 fixing OS. 
ET’ cc = 25 c RHT’ 20 fixing O.S. 
August 1958 — Recession medial recti O.U. 
2mm. Tucked right superior oblique. 
Eleven Months Later: 
July 1959, aged 6 years. 
VOD cc = 20/20; VOS cc = 20/20 
Prism cover test (A): 
E cc = 10c LH 6 
E cc = 14c RH 18 
FE’ cc = 18c LH 8 fixing O.D. 
FE’ cc = 18 c RH 18 fixing O.S. 
Controlled without glasses. Without cor- 
rection eyes straight by relaxing accommo- 
dation. Binocular visual acuity less than 


20 /30 
= 20/30 


fixing O.D. 
fixing O.S 


Wr 


20/200. Marked alternating esotropia and 
hypertropia on accommodation without cor- 
rection. 
Versions: 
Weak left superior rectus, upshoot left 
inferior oblique. Only very slight upshoot 
right inferior oblique on levo-elevation. 
Major amblyoscope: 


Simultaneous macular perception ortho- 
phoria “controlled” with correction. Peri- 
pheral fusion 0, diverged to —5A, con- 


verged to +304. Claims stereopsis vision 
to fly and 30 per cent near Wirt stereopsis 
vision. 

Near point of convergence: 5 cm. 

Comment: 
Mother claims that eyes are straight with 
glasses. Dissociation exercises not contem- 
plated at this time in view of high hyper- 
opia and dissociated hyperphoria. 


THE CYCLIC TYPE OF ESOTROPIA 
The cyclic type of esotropia refers 
to those squints showing a marked 
esotropia one day and straight eyes 
the next, with often little or no eso- 
phoria. The etiology is somewhat 
obscure. Measurements are recorded 
during both phases. The mother is 
instructed to keep a daily record 
noting the frequency of the deviation. 
In not a few cases, the deviation be- 
comes progressively more frequent; 
should it become permanent or pres- 
ent at least 75 per cent of the time, 
surgical correction is usually the 
treatment of choice. Postoperative 
care should be the same as that recom- 
mended for the mechanical type of 
esotropias. Although these cases are 
not too common, they are usually ob- 
served in the younger age group. 


CASE HISTORY 


History and examination: 
Sharon, aged 2 years. Sudden onset of alter- 
nating esotropia following sore throat and 
fever of 104 degrees six months ago. Saw 
ophthalmologist, who prescribed use of DFP, 
which helped at first but later esotropia 
returned every other day. Eyes were said to 
be straight one day, crossed the next. 
Cycloplegic refraction: 

+1.00 O.U. No glasses 
First Examination: 
Prism cover test (A): 

ET = 12 alternates; E(T)’ = 8 
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Versions: Appear concomitant 
Near point of convergence: 
Unlimited, good vergence reflex 
Major amblyoscope: 
Objective angle +12. Appears to have fu 
sional convergence judged objectively. 
Examination One Month Later: 
Prism cover test (A): 
ET = 40; ET’ 40 
Versions: 
Full rotations. No syndrome 


A or V 


Field measurements 
Up ET’ 35 
Down ET’ 35 
Parents state that esotropia is becoming 
more frequent. Observed for two months: 


during last month, eye crossed every day. 
Surgery: 

Bilateral 
Immediate postoperative result: 

Orthophoria distance and near 
Six Months Later: 

No deviation noted since operation 

VOD = 20/30; VOS 20 /30 
Prism cover test: 

Orthophoria distance and near 
Full 
Near point of convergence: 

Stereopsis vision to fly 
Major amblyoscope: 
macular 


recession medial recti 3 mm. 


Versions: 
3 cm. 


Simultaneous perception ortho 


phoric. Peripheral fusion 0; diverged to 
—6HA; converged to +304. 
THE INNERVATIONAL OR VARIABLE 


TYPE OF ESOTROPIA 

Those deviations without any mark- 
ed accommodative specific 
cycle of deviation usually are classed 
as innervational. They show marked 
variability in degree and periodicity. 
They are often seen in conjunction 
with nystagmus and/or a dissociated 
vertical deviation. As in the cases of 
the cyclic deviations, it is important 
to observe and follow the course of 
the deviation over a period of three 
to six months, or longer, in order to 
determine the degree and variation 
of the deviation and its relation to the 
general physical and emotional state 
of the child. 


factor or 


In many cases the deviation may be 
controlled by the use of isoflurophate. 
Such therapy, if effective, is preferred 


to surgical correction, for often this 
type of deviation lessens with age. On 
the other hand, if the deviation be 
comes progressively and no 
longer responds to miotics, surgical 
intervention is usually justified even 
though the results are far from pre- 
dictable. The operation is usually 
planned to correct the horizontal com 
ponent alone unless there is an ob- 
vious vertical deviation not of the 
dissociated type. These cases are per- 
haps the hardest to manage, and it is 
difficult to effect a good result. In 
general there is no dramatic or quick 
cure, and a conservative approach re 
quiring long-term observation is usu 
ally involved before anything as 
drastic as surgical correction may be 
considered. 


worse 


CASE HISTORY 


History: 
in since 
turns in 
Devia 
Birth 


Dennis, age 3. Left eye has turned 
birth. Eye straight on waking, 
markedly when child is tired or ill. 
tion has about the 


remained same. 


history: forceps delivery, badly marked in 
right frontal area. No known hereditary 
factor. No previous eye treatment. Hyper 
excitable child (Dennis the Menace). 
First visit: January 15, 1957 
Cycloplegic refraction: 

+1.00 O.U. No glasses 
Vision: 

Retrieves dime thrown at 20 feet, with 


either eye occluded 

Cover test: 
Variable left esotropia noted distance and 
near 

Prism cover test (A): 
ET = 15...40; ET’ = 40 

Versions: 
Questionable left 
tion 

Field measurements 

Up ET’ 40 +4 
Down ET’ 18/20 

Near point of convergence: 
Unlimited, but never binocular. 
overconvergent to nose. 


inferior oblique overat 


Left eve 


Major amblyoscope: 
Angle of deviation: 
+35 /40 c LHT 8 fixing O.D. 
+40 No hyper fixing O.S. 


nd 
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Diagnosis: 
Congenital variable left esotropia, with 
latent nystagmus in left eye; possible A 
syndrome. 

Treatment: 
Total occlusion of right eye was given to 
try and promote fixation with left eye. 
This was achieved within a few weeks, and 
vision with E was 20/30 either eye. On 
taking the patch off, eyes were straight for 
a short while. DFP therapy was started, 
which did not give an immediate good 


effect, but after using it for two months, > 


the deviation had become almost entirely a 
controlled, though marked, esophoria. DFP 
was gradually decreased, and was used 
only on the days when the eye was seen 
to cross. 

ast visit: June 13, 1958 

VOD = 20/40 

VOS = 20/40 


VOU = 20/30 
Prism cover test (A): 
E t on 20/30 
14+ on 20/30 


Near point of convergence: 
Unlimited, and binocular, good vergence 


reflex 

Major amblyoscope: 
Simultaneous macular perception 0/—44., 
Peripheral fusion OA: diverged —20?A; 


converged +30A., 
Mother reports she has to use DFP on an 
average of once a week, and that the eye 


crosses only on very rare occasions. 


THE INTERMITTENT EXOTROPIAS 

Orthoptics per se has perhaps the 
most to offer in the treatment of heter- 
otropia. As a general guide, the exo- 
tropia not evident more than 50 per 
cent of the time may be left on ob- 
servation until the child is old enough 
to get the most from orthoptic treat- 
ment; that is, provided the divergence 
is not of a degree warranting surgical 
correction. Orthoptic treatment can 
usually be started when the child is 
four and a half years old, later if the 
cooperation is poor. However if the 
deviation is large—30 prism diopters 
or over—and is noted by the parents 
a! least 70 per cent of the time, then 
early surgical correction is favored. 
This will prevent the conditioning to 
suppression, which has to take place 


| 


each time the eye diverges. Over the 
years the suppression may become so 
well grounded as to make its eradica- 
tion by orthoptic means an arduous, 
sometimes an impossible, task. In the 
majority of cases, it is not possible to 
teach an objective appreciation of 
diplopia and voluntary control of the 
divergence to the child under four and 
a half years old. In consequence the 
only means left to stimulate a binocu- 
lar fixation le in simple convergence 
exercises already described, or in the 
red filter worn over the dominant eye. 
In the diagnostic work-up and follow- 
ing observation visits of the very 
young child with intermittent exo- 
tropia, the important facts to be de- 
termined are the greatest amount of 
divergence, the presence or absence 
of the A or V phenomenon, the exist- 
ence or nonexistence of spontaneous 
recovery to binocular fixation at 20 
feet. With this information, it can be 
determined whether surgical inter- 
vention is necessary immediately or 
whether it can be deferred until the 
child is old enough to cooperate with 
intensive orthoptic therapy. 


CASE HISTORY 
History: 
Forsythia, aged 2.5 years. Intermittent left 
divergence noted from age eighteen months. 
No known hereditary factor. No known birth 
injury. No previous eye treatment. 
First visit: May 8, 1957 
Cover test: 
Marked alternating divergence for distance, 
preference for left eye. Marked latent di 
vergence at near 
Prism cover test (A): 
= %; = 
Field measurements (A): 
Up X(T)’ 30 (approximate) 
Down X’ 18 
Near point of convergence: 5 cms. 
Versions: 
Appear normal 
Major amblyoscope: 
Angle of deviation—40A fixing either eye. 
Unable to ascertain retinal correspondence 
Diagnosis: 
Intermittent exotropia with questionable V 
syndrome. 
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Recommendations: 
Observation until 
sistent, then surgical correction because of 
degree of deviation. 

Presurgery measurements: August 20, 1957 

Prism cover test (A): 

= @; = 14 
Field measurements (A): 
Up X(T)’ 16 

Down X’ 12 

Surgery: 

August 27, 1957—-Bilateral recessions of the 
lateral recti 4.5 mm. 

Last visit: June 10, 1958 
VOD = 20/40; VOS = 20/40 
NVOD = 20/20; NVOS = 20/20 


Prism cover test: 


measurements are con- 


Orthophoria 
x’ 2 

Field measurements (4): 
Right E’ 8 
Up Orthophoria 
Left Orthophoria 
Down Orthophoria 


Near point of convergence: 3 cm. 

Major amblyoscope: 
Simultaneous foveal perception +54. Peri- 
pheral fusion +5; diverged —54; con- 
verged +204. 


CONGENITAL PARALYTIC SQUINTS 
AND OCULAR TORTICOLLIS 


Congenital paralytic squints and 
ocular torticollis are primarily sur- 
gical problems. The orthoptist should 
secure an accurate diagnosis of the 
muscles involved and measurements 
of the deviations, from which the 
surgeon may plan his surgical cor- 
rection. 


CASE HISTORY 


History: 
C. R., aged 
left since a baby. 
labor, 15 hours; no instruments. 
hereditary factor. 
First visit: June 3, 1957 
Cycloplegic refraction: 
+1.50 —0.50 x 180 O.U. No glasses given 
VOD = 20/20; VOS = 20/20 
Cover test: 
Left hypotropia distance and near 
Prism cover test (A): 
RHT = 40 fixing O.S. 


years. Marked head tilt to 
Birth history: Protracted 
No known 


RHT = 15 fixing O.D. 
RHT’ = 45 fixing O.S. 
RHT’ = 23 fixing O.D. 
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Field measurements (A): 


Right RHT’ 25 
Right and Up RHT’ 25 
Up RHT’ 25/30 
Left and Up RHT’ 35 
Left RHT’ 40 
Left and Down RHT’ 40 
Down RHT’ 35 
Right and Down RHT’ 30 
Surgery: 


June 20, 1957—10 mm. recession right in 
ferior oblique 

Five months later: 

Prism cover test (A): 
RHT = 35 fixing O.S. distance and near 
Sl. XT c RHT 16 fixing O.D. distance and 
near 

Versions: 
Relative weakness left inferior 
overaction right superior rectus. Some up 


oblique. 


shoot right inferior oblique. Weak right 
superior oblique. Overaction left inferior 
rectus. Weak right inferior rectus. Over 


action left superior oblique. 
Field measurements (A): 


Right RHT’ 18 
Right and Up RHT’ i8 
Up RHT’ 14 
Left and Up XT’; RHT’ 14 
Left RHT’ 20+ 
Left and Down RHT’ 40+ 
Down Al; 3 
Right and Down RHT’ 30 
Surgery: 
January 9, 1958—Tucked right superior 


oblique 


Three months later: 
Prism cover test (A): 
RHT 14 fixing O.D. distance and near 
RHT’ 30 fixing O.S. distance and near 
Field measurements (A): 


Right RHT’ 30 

Right and Up RHT’ 18 

Up RHT’ 5 

Left and Up Sl. DHT’ 

Left RHT’ 14 

Left and Down XT’; RHT’ 30 

Down Sl. XT’; RHT’ 30 

Right and Down RHT’ 30 
Surgery: 

May 15, 1958—Tenotomy left superior ob 

lique 


Eight months later: 

Prism cover test (A): 
Sl. E(T) 
RH(T) 14 
E(T)’ = 68 fixing O.D 
E(T)’ = 6-8cRH(T)’ 12 fixing O.S 
VOD = 20/20; VOS = 20/20 


fixing O.D. 
fixing O.S. 


16 


or 


Ov 


Field measurements (A): 
Right ET’ 8; Sl. DH 
Up ET’ 6; LHT’ 5 
Left ET’ 6; RHT’ 6 
Down ET’ 14; RHT’ 10 

Near point of convergence: 7 cm. 

Major amblyoscope: 
Simultaneous macular perception +5/10A 
(RH controlled). Attempts peripheral fu- 
sion, amplitudes unstable due to tendency 
to become right hypertropia. 


THE A AND V SYNDROMES 


The A and V phenomena, only re- 
cently recognized, exist in many cases 
of esotropia and exotropia. These 
phenomena have undoubtedly been 
contributing factors to the often puz- 
zling surgical overcorrection obtained 
in the past. Adequate diagnosis with 
measurements in the cardinal fields of 
gaze is essential before surgical cor- 
rection of either the syndrome or the 
horizontal deviation can be success- 
fully planned. An operation to elimi- 
nate the syndrome in a young child 
can be deferred in those cases in 
which binocular fixation can _ be 
achieved and maintained in the pri- 
mary positions, since it is technically 
easier to evaluate and surgically cor- 
rect vertical deviations in an older 


child. 


CASE HISTORY 
History: 


J. T. First seen aged 2.75 years, with a 
history of the right eye being crossed from 
birth. Normal birth history. No known 
hereditary factor. 
Cycloplegic refraction: +1.50 O.U. 
Head posture: 
Chin depressed, eyes elevated 
Prism cover test (A): 
ET = 25 
ET’ = 50+ (RHT fixing O.S.) 
+4.00 Add = no difference 
\ rsions: 
Marked overaction of both inferior obliques 
m lateroversions and elevation. Relative 
nsufficiency of the superior recti and supe- 
ior obliques of both eyes. 
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Field measurements (A): 
Right ET’ 50; LHT’ 
Right and Up ET’; Marked LHT’ 


Up ET’ 18 

Left and Up ET’ ++; Marked RHT’ 
Left ET’ 50; LHT’ 

Left and Down’ ET’ +; RHT’ 

Down ET’ 80 + 


Right and Down ET’ ++; LHT’ 

Major amblyoscope: 
Angle: +40 c LHT 10 fixing O.D. 

+50 c RHT 10 fixing O.S. 

A trial of DFP was decided, to see whether 
the convergence would decrease. 

Three weeks later: 

Prism cover test (A): 
E(T) = 14; = 12 

Field measurements (A): 
Up Fusion slight E’ 
Down Marked ET’ 

Versions: As before 

Major amblyoscope: 
Angle: +25 c LHT 10 fixing O.D. 

+25 c RHT 10 fixing O.S. 

DFP was continued, and one month later 
the patient had a full-time esophoria in the 
primary positions of gaze, 6 diopters for 
distance and 12 for near. These findings 
were maintained for one year with the 
help of DFP in minimal doses. However, 
at the end of one year it was still neces- 
sary to use DFP every third night to 
prevent a frank esotropia. Surgical cor- 
rection was then recommended. 


Surgery: 
Recession each inferior oblique 8 to 10 mm. 
Resection lateral recti both eyes 8 mm. 

Three weeks postoperative: 
VOD = 20/30; VOS = 20/30 

Prism cover test (A): 
E(T) = 10 c Sl. RH 
E(T)’ = 16 c RH(T)’ 

Field measurements (A): 
Up E(T)’ 8 
Down ET’ 35 

Near point of convergence: 4 cm. 

Versions: 
Slight upshoot right inferior oblique. 
One month later the near esotropia in- 
creased to as much as thirty diopters, and 
DFP was again tried, but unfortunately the 
child developed an allergy to it, so bifocals 
were given, without an effect. Second oper- 
ation was then planned. 

Preoperative measurements: 

Prism cover test (A): 
ECs) 

EY’ = 36 c Sl. DHT’ 

ET’ = 30 with segment 
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Field measurements (A): 
Right ET’ 35; LHT’ 
Up ET’ 16 
Left ET’ 35: RHT’ 
Down ET’ 35; LHT’ 


Near point of convergence: 3 cm. 
Fair vergence reflex. 


Versions: 


Marked weakness of superior obliques, 
slight upshoot of both inferior obliques. 
Surgery: 
Recession of medial recti 2.5 mm. and 
lowered 3 mm. O.U. 
One month postoperative: 
Using DFP, no allergy 
VOD 20 /30; VOS = 20/30 
Prism cover test: 
E(T) = 12; 10 
Muscle action: 
Right LT’ 
Down ET’ 18; DHT’ 


Near point of convergence: 3 cm 
Good vergence reflex. 
Versions: 
Slight upshoot inferior obliques both eyes. 
slight weakness superior obliques. 
Major amblyoscope: 
macular 
questionable 


45A 


peripheral fu- 


Simultaneous perception 


with LHT 4, 
sion. 


Four months postoperative: 


VOD 20 /30; VOS = 20/30 
Prism cover test (A 

X = 6: X’ = 8 
Field measurements (A): 

Right 8: LECT)’ 

Up X’ 4 

Left X’ 8; RH(T)’ 

Down X’ 6: DH 


Near point of convergence: 5 cm. 
Absolute prism convergence at 20 feet = 
0A, 

Versions: 
Very slight upshooting inferior obliques. 


\ SURVEY 
The significant findings in a series 
of patients (under 4 years of age) 


who received treatment for hetero- 
tropia were studied. Case histories 
were taken without selection, either 


regarding diagnosis or result, from the 
files of Orthoptic Service over a period 
of four years. The patients were re- 


ferred by a group of doctors in 


Atlanta and the State of Georgia. Not 
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included in the series are those pa- 
tients referred prior to four years of 
age* who are currently undergoing 
diagnosis, are receiving treatment, are 
awaiting surgical correction, or have 
undergone an operation too recently 
for results to be evaluated. 


There was a total of 140 patients 
whose treatment had progressed far 
enough to be included in the survey. 
Not all of these patients have been 
discharged. When the patient is so 
young that it is not possible to safely 
assume the complete stabilization of 
his binocular mechanism, observation 
checks are made every three to six 
months. Other patients, particularly 
those with accommodative problems, 
are awaiting an age when they will 
be able to learn dissociation of accom 
modation from convergence in order 
to dispense with wearing glasses; the 
cases of those not wearing glasses are 
being controlled by the intermittent 
use of isoflurophate. 


The results of therapy were func- 
tional in 97 of the 140 cases (69 per 
cent). In 43 cases (31 per cent) only 
a cosmetic improvement was noted 
(table I). 


The functional results were achiev- 
ed by surgical correction and orthoptic 
treatment in 68 cases. In 29 cases (all 
in the age group from 2.5 to 4 years) 
results were achieved by orthoptics 
alone. The average number of visits 
per patient was fourteen. 


A breakdown was made according 
to age. Group A consisted of 14 pa- 
tients first seen before they were 18 
months old. Group B, children be- 
tween the ages of 18 months and 2.5 
years at the time of their first visit, 
contained 20 cases. Group C was the 
largest group—106 children first seen 
after they were 2.5 years old but be- 
fore they had reached the age of 4 
years. An analysis of the results of 
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therapy in the various age groups is 
given in Table IT. 


Heredity was an etiologic factor in 
(+ per cent of the cases in Group A, 
in 45 per cent in Group B, and in 55 
per cent in Group C. The age of the 


child at time of onset of the squint 
also bore some relation to the results 


' therapy (table IIT). 


In the classification of the results 
given in the tables, an explanation is 
necessary. The functional results have 
been graded into three groups signi- 
fied by numbers (1), (2), (3). 


(1) Binocular single vision in all fields of 
gaze, as determined by the cover test 
while the patient regards a 20/30 
symbol at both distance and near fixa- 
tion, and in all the fields of gaze. Fu- 
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sion demonstrable on the amblyoscope, 
and/or on prism vergence. Stereoscopic 
vision reported either to the Fly and /or 
Near Wirt cards. 


Binocular single vision in the primary 
positions of gaze, showing complete re- 
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DURATION 
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SEEN 


(yRs.) 


AV 
LAST 


OF 
CASES 


NO. 


covery on the cover test to 20/30 vision 
at distance and near fixation, but ab 
sence of binocularity in one or more of 
the cardinal fields of gaze. Fusion with 
amplitudes measured on the amblyo 
scope or prism vergences and _ stereo 
scopic vision reported to the Fly or 
Near Wirt cards. 


Gross binocular vision.* This large 
group includes the following subtypes: 

(a) Those cases showing an incom 
plete binocular recovery to bifoveal fix 
ation. Inasmuch as the term fization 
disparity has fallen into disrepute on 
account of its application to different 
clinical findings, the descriptive name 
is used—incomplete recovery to bifoveal 
fixation. On making the cover-uncover 
test, while the patient is fixating a 
20/30 symbol, first at distance then at 
near, the uncovered eye is first regarded 
by the examiner to see whether there 
is any movement to assume fixation at 
the same time as the cover is placed 
over the opposite eye. When a slight 
movement to secure central fixation is 
made, this is either recorded as a small 
angle tropia, a shift, or a fixation dis 
parity. The degree of this movement 
may be measured in diopters by placing 
the correcting prism to eliminate this 
movement over the shifting eye, at the 
same time that a cover is placed over 
the opposite eye. Next the alternate 
cover test is made. The patient again 
fixates the 20/30 symbol. While the 
cover is being moved from the right to 
the left eye. a dioptric prism measure 
ment is made of the total deviation thus 
manifested. For example: Prism cover 
test (at 20 feet) shows by the cover 
uncover test. an esotropia of 2 prism 
diopters in the left eye. By the alter 
nate-cover test, an esophoria of 10 prism 
diopters. It has been found on routine 
clinical testing that these patients dis 
play binocular responses to prism ver 
gences, show fusion with amplitudes as 
measured on the amblyoscope, and re 
port stereopsis to the Fly and even the 
Near Wirt cards in many cases. 


(b) Those cases in which binocular 
single vision for near is achieved only 
by means of a bifocal add. 

(c) Those cases in which dissociated 
vertical deviation occurs even when 
there is a complete recovery to binocu 


GROUP 


*Some of the cases included in Functional (3) could 
well be (1) but immaturity prevented adequate testing 
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Tas.e III 


NuMBER OF CHILDREN IN WuHom ONsET oF SQUINT OcCcURRED BEFORE 
Ace Montus 1n to REsutts oF THERAPY 


NO. OF 
PATIENTS 


FUNCTIONAL 


a) | @ | @) 


COSMETIC 


(4) | 6) | 


11 
13 

C 37 
Total | 61 


lar fixation on the cover test in the 
primary positions of gaze, and in some 
cases in all the fields of gaze. These 
patients may demonstrate stereopsis to 
the Fly card, and maintain some prism 
vergences, yet be unable to achieve fu- 
sion on the amblyoscope when the 
dissociated hyperphoria becomes a_ hy- 
pertropia. 


The cosmetic results have been 
sraded (4), (5), (6). 


(4) 


Excellent. Indicating that the deviation 
is 10 prism diopters or less in all the 
fields of gaze, for both near and distance 
fixation. 


Good. Those cases where the deviation 
ranges between 10 and 20 prism diop- 
ters in all the fields of gaze. 


Others. Appearance only fair. Particu 
lar mention is made of the category 
(6), since at this date it is not known 
how to improve the condition of these 
patients. There are two such cases 
which must be considered as failures. 
A brief report follows: 


(a) Gen Ellen. First seen aged 3 
years and 9 months, with a history of 
the left eye turning in from birth. The 
strabismus was variable in degree. The 
father had a squint as a child and is 
said to have outgrown it. 


Diagnosis of a variable or “innerva- 
tion” esotropia with a dissociated hyper- 
tropia and a left amblyopia of 20/100 
was made. Occlusion of the right eye, 
followed by DFP therapy, was pre- 
scribed. The child is now six years old. 
and the vision is 20/30 in both eyes. 
There is a marked esotropia and dis- 


sociated hypertropia at times, and fair 
control at others. Control is said to vary 
with emotional states and with an asth- 
matic condition. There is a definite 
overaction of both inferior obliques re- 
corded on field measurements, with a 
resulting A syndrome. The latter find- 
ing is converse to the normal expecta- 
tion and therefore makes any surgical 
decision a difficult one. 


(b) Ronald. First seen at age one 
year, with a history from birth of the 
left eye crossing. There is no history 
of birth trauma and no known heredi- 
tary factor. The right eye had been 
occluded for one month prior to orthop- 
tic evaluation. 


On examination a variable right eso- 
tropia was found with a right hyper- 
tropia of, at that time, undetermined 
origin. The left eye was occluded until 
fixation was good in either. eye, and 
DFP was used for diagnostic purposes. 
DFP failed to influence the esotropia, 
which became a constant deviation of 
50 prism diopters both at distance and 
near fixation. There was a marked up- 
shoot of the right inferior oblique. A 
bilateral recession of the medial recti, 
4. mm. on each, was done when the 
child reached the age of 13 months. 
The child is now three years old. Prism 
cover test at 20 feet shows an esotropia 
of 16 to 18 diopters with a left hyper- 
tropia of 16 diopters. Near prism mea- 
surement shows an esotropia of 25 diop- 
ters and a left hypertropia of 16 diop- 
ters. On versions there is a weak left 
superior oblique, an overaction of the 
right superior oblique, and a moderate 
upshoot of both inferior obliques. The 
esotropia on looking up is 18 diopters 
with a left hypertropia of 6; on looking 
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down there is an esotropia of 8 diopters 
with a left hypertropia of 16. Further 
surgical intervention at this time is not 
contemplated, since on casual gaze the 
right eye at times diverges. The eyes 
appear to be straight most of the time, 
though the measurements do not in- 
this, and the occasional diver- 
gence of the right eye is not ac- 
countable. 


dicate 


The final evaluation of results in 
this series cannot be accurately made 
at this time because the children in 
the group are still too young. The 
average age of the 140 patients at the 
time of last examination was 4.6 
years. These results should be re- 
viewed five or ten years hence. The 
survey undertaken merely to 
show that it is possible in working 
with small children to achieve either 
binocularity or improved 
a ppearance. 


was 


complete 


SUMMARY 


The advantages of early correction 
of esotropia were discussed. Some 
methods of examining young chil- 
dren, and the findings to be expected, 
were reported in three broad chrono- 
logical age groups. A short description 
of some common diagnoses and their 
related therapy was given, followed 
by illustrative case histories. In con- 
clusion, the results in 140 cases of 
heterotropia treated before the pa- 
tients were four years old were pre- 
sented in table form, showing that 69 
per cent of the cures were functional 
and 31 per cent cosmetic. 
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THE AMERICAN ORTHOPTIC JOURNAL’S 
TENTH BIRTHDAY 


This issue of the AMERICAN OR- 
THOPTIC JOURNAL marks ten years of 
publication, an event which should 
not be allowed to unnoticed. 
Through the pages of the soURNAL, 
orthoptic technicians and ophthal- 
mologists alike keep pace with scien- 
tific progress in problems relating to 
neuromuscular anomalies of the eyes. 
The sourNat also provides it readers 
with a directory of the membership of 
the American Association of Orthoptic 
Technicians and notes regarding 
events of orthoptic interest. It is 
widely read by orthoptic technicians 
and others interested in the field of 
ocular motility. On behalf of the 
Orthoptic Council, we 


pass 


American 


would like to extend our greetings 
and congratulations to those who have 
made this JoURNAL successful. The 
first editor was Dr. Richard G. Scobee 
of St. Louis. Dr. Hermann M. Burian, 
Iowa City, assumed the editorship in 
1953 and was followed by Dr. Wil- 
liam E. Krewson, III, Philadelphia, in 
1956, Dr. John W. Henderson, Ann 
Arbor, in 1958, and the present editor, 
Dr. Webb P. Chamberlain, Cleveland, 
in 1959. Each of these distinguished 
ophthalmologists has given untiringly 
of his time and knowledge in order 
that our excellent souRNAL would be 
available to those who wish to receive 
it. The American Orthoptic Council 
and, the. American Association of Or- 
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thoptic Technicians are grateful to 
these men. 


While we are mindful of the duties 
and obligations so unhesitatingly as- 
sumed by the editors, we know that 
no one of them would have been so 
willing to be “Captain” had it. not 
been for the fact that each had a 
capable “crew.” The associate editors 

all members of the AAOT—have 
always worked in full cooperation 
with the editor and with each other. 
To Mrs. Dorothy Laughlin, Miss 
Mary Argue, Miss Nancy Capobianco, 
Miss Ann Eustis, Miss Joan Clavell, 
Mrs. Lorraine Lorenger, Mrs. Vir- 
ginia Sorsby, Miss Dorothy Reimer, 
Miss Marjorie Snell, Miss Velma Rit- 
ter, Miss Mary Wackerhagen, and 
Miss Sally Moore, we also extend our 
thanks for earnest and successful en- 
deavor. They have shown themselves 
to be a fine “crew,” and it is hoped 
that those who follow will keep the 
ship on the course which has been 
charted. 


The success of our JOURNAL, while 
due in large part to the work of the 
editors and associate editors, would 
not have been possible without the 
cooperation of the American Academy 
of Ophthalmology and Otolaryngol- 
ogy. The Academy has assisted great- 
ly in the mechanics of publication, 
and its Executive Secretary-Treasurer, 
Dr. William L. Benedict, has encour- 
aged us, supported us, and helped us. 
The Academy has played an essential 
role in making possible the publica- 
tion of this souRNAL. For all that has 
been done in our behalf, we wish to 
express our sincere appreciation. 


We now hope that the second 
decade may bring a concerted effort 
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to develop and maintain a journal of 
the highest standards. 


Epmonp L. Cooper, M.D. 


ORTHOPTICS: THE LAST 
DECADE AND THE NEXT 


From the point of view of orthop- 
tics, the past decade in review might 
be termed “the growing fifties.” 


The year 1951 saw the inception of 
the AMERICAN ORTHOPTIC JOURNAL 
with three articles and 55 pages. The 
1959 souRNAL has seven times the 
number of articles and 149 pages. We 
are proud of this growth and grateful 
to the American Academy of Oph- 
thalmology and Otolaryngology for 
making it possible. Articles in the 
JOURNAL have shown the increasing 
emphasis on the physiology of exo- 
tropia, modifying the approach to its 
treatment. Misconceptions about fixa- 
tion disparity have been clarified. In- 
vestigation has been made into all 
aspects of amblyopia ex anopsia. The 
last joint symposium of the American 
Orthoptic Council and the AAOT on 
the subject of pleoptics attracted an 
overflow audience. 


The Lancaster award was estab- 
lished in 1952. A medal has been 
presented, once a year or less often, 
to some orthoptist who had made an 
outstanding contribution to orthoptics. 
The seven worthy recipients have 
been Julia Lancaster, Elizabeth Stark, 
Elizabeth Jackson, Frances Walraven, 
Louisa Wells Kramer, Elsie Laughlin, 
and Dorothy Bair. 


In the field of education, the re- 
quirements for training have been 
raised. Two years of college and a 
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full year of practical training in or- 
thoptics are now prerequisites, and 
the minimum age has been set at 
twenty years. The southern region of 
the AAOT has established a Jean 
Robinson Memorial Library which 
will lend orthoptic literature to stu- 
dents and anyone else interested. 
Gifts of books and reprints are being 
received. 


The exhibits of the AAOT at the 
Academy meetings have continued to 
attract many visitors. Ophthalmolo- 
gists have shown great interest in the 
materials displayed. Dr. Kenneth 
Roper has been unfailingly helpful 
and generous in allowing us space. 
The first presentation of orthoptics in 
the form of an exhibit to pediatricians 
took place in 1954, emphasizing early 
investigation and treatment. We now 
have several exhibits as a nucleus for 
a permanent exhibit library for use at 
pediatric and general medical meet- 


ings. 


What of the sixties, on the threshold 
of which we stand? Orthoptics is a 
young science. It has survived the 
growing pains of youth, has _ been 
overpraised and unfairly condemned. 
It has been subjected to exploitation 
by charlatans. Most of all it has been 
nourished by farsighted ophthalmolo- 
gists and guided into paths of science, 
that is, education, ethics, measure- 
ment and research. 


I have never regretted my own 
choice of orthoptics as a career. After 
graduating in economics and political 
science, I was for a moment intrigued 
with thoughts of working in the 
United Nations, or in government 
ircles in some distant land. The 
chance to train in orthoptics was sud- 
lenly offered, and after only a few 
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weeks I was already convinced of its 
possibilities for action and research 
and felt the satisfaction of contribut- 
ing in one vital area in the attainment 
of binocular vision. 


FRANCES FowLer, 


President, A.A.O.T. 


THE BASIC 
ORTHOPTIC COURSE 


The American Orthoptic Council 
will again sponsor the Basic Course 
for Technicians this summer at Ann 
Arbor, Michigan, under the able di- 
rection of Dr. John W. Henderson. 
This course features an outstanding ° 
faculty. The period of instruction will 
occupy the eight-week summer ses- 
sion of the University of Michigan 
from June 20 to August 13, 1960, and 
is an Official summer course of the 
University. Although not mandatory 
this year, it has been suggested that 
a minimum of three months practical 
training in orthoptics is highly desir- 
able before enrollment in this course. 
Beginning with the summer session of 
1961, this preliminary experience will 
become a specific requirement. It is 
hoped that this initial practical train- 
ing will facilitate the students’ under- 
standing of the material presented in 
the basic course. 


It is not necessary that the practical 
training taken after the basic course 
be completed in the same office or 
clinic in which the initial experience 
was gained. In fact, the Council feels 
that training in two different centers 
may be preferable. 


There are a number of good orthop- 
tic schools providing the full year of 
didactic training in one institution, 
and students from these schools are 
not required to take the Basic Course 
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offered by the Council. General in- 
formation relating to the various op- 
portunities for orthoptic training is 
available in the brochure “A Profes- 
sion in Orthoptics” which can be ob- 
tained from the Secretary of the 
American Orthoptic Council, Edmond 
L.. Cooper, M.D., 414 David Whitney 
Building, Detroit 26, Michigan. 


For further details concerning the 
Basic Summer Course sponsored by 
the American Orthoptic Council, 
please contact John W. Henderson, 
M.D., Room 6155, Outpatient Build- 
ing, University Medical Center, Ann 
Arbor, Michigan. 


EXAMINATION 
FOR ORTHOPTIC 
TECHNICIANS 


The annual examination of orthop- 
tic technicians by the American Or- 
thoptic Council will be conducted in 
August and October 1960. 


The written examination will be 
nonassembled and will take place on 
Thursday, August 18, in certain as- 
signed cities. It will be proctored by 
designated ophthalmologists. 


The oral and practical examinations 
will be on Saturday, October 8, in 
Chicago just preceding the meeting of 
the American Academy of Ophthal- 
mology and Otolaryngology. 


Applications for examination will 
be received by the office of the Chair- 
man of Examinations, Dr. Frank D. 
Costenbader, 1605 22nd St. N. W., 
Washington 8, D. C. Each application 
must be accompanied by the examina- 
tion fee of $30.00. Applications will 
not be accepted after July 1, 1960. 


DEVELOPMENT 
OF ORTHOPTICS 


Recently, the Orthoptic Division in 
the Department of Ophthalmology of 
the College of Medicine of the State 
University of Iowa celebrated the 
twenty-fifth anniversary of its foun- 
dation. It was one of the first orthop- 
tic departments established in this 
country. This occasion prompted me 
to think about the fact that orthoptics 
has now been actively pursued in this 
country well over a quarter of a 
century. 


We tend to lose track of the devel- 
opment of the various branches with- 
in our specialty. Much valuable and 
interesting material is thus lost to the 
profession at large and to future gen- 
erations. It seems to me that this 
would be an opportune time to put 
together a historical outline of the 
development of the various orthoptic 
departments in this country. Such 
an outline might contain a list of the 
ophthalmologists and orthoptists in 
charge of these departments through- 
out the period under consideration; it 
might also indicate the scope of its 
activities, clinical, investigative, and 
educational, as well as an indication 
of the development of the general 
trend of thinking and handling of 
orthoptic cases peculiar to each par- 
ticular department. 


The writer of this editorial will be 
glad to receive such outlines from 
any and all orthoptic departments for 
the purpose of collecting them and 
preparing them for publication in the 
AMERICAN ORTHOPTIC JOURNAL. 


HERMANN M. Burtan, M.D. 


AMERICAN ORTHOPTIC COUNCIL—1960 


The American Orthoptic Council is composed of three representatives each 
from the American Ophthalmological Society, the Section on Ophthalmology of 
the American Medical Association, the American Academy of Ophthalmology 
and Otolaryngology, and the American College of Surgeons. Three members 
are elected from the American Association of Orthoptic Technicians. The 
President of the American Association of Orthoptic Technicians also sits on the 
Council as an ex-officio member. 


American Ophthalmological Society 


Dr. Hermann M. Burian Dr. William E. Krewson, III 
Department of Ophthalmology 1930 Chestnut Street 
University Hospitals Philadelphia 3, Pennsylvania 


lowa City. Iowa 
Dr. Alton V. Hallum 
490 Peachtree Street N. E. 
Atlanta, Georgia 


Section on Ophthalmology, American Medical Association 


Dr. Robert C. Laughlin Dr. John McLeod 
1117 Minor Avenue 116 W. 47th Street 
Seattle 1, Washington Kansas City 12, Missouri 


Dr. Edmond L. Cooper 

(Secretary-Treasurer ) 
414 David Whitney Building 
Detroit 26, Michigan 


American Academy of Ophthalmology and Otolaryngology 


Dr. Philip Knapp Dr. John W. Henderson 
(President Department of Ophthalmology 

Institute of Ophthalmology University Hospital 

635 W. 165th Street Ann Arbor, Michigan 


New York 32, New York 
Dr. Frank D. Costenbader 
Vice President) 
1605 22nd Street N. W. 
Washington, D. C. 


imerican College of Surgeons 


Dr. Goodwin M. Breinin Dr. S. Rodman Irvine 
East 66th Street 9730 Wilshire Boulevard 
New York 21, New York Beverly Hills. California 


Dr. Webb P. Chamberlain, Jr. 
1422 Euclid Avenue 
Cleveland 15, Ohio 


ASSOCIATE MEMBERS 


\liss Frances Fowler Mrs. Dorothy Parkhill Hedden 
President, AAOT) Chicago Orthoptic Institute 
C.L.A. Medical Center 203 North Wabash Avenue 
los Angeles, California Chicago, Illinois 
liss Josephine Kukora Miss Dolores Engel 
'rthoptic Clinic 1684 N. Prospect Avenue 
lenry Ford Hospital Milwaukee 2, Wisconsin 


etroit 2, Michigan 
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COMMITTEES OF THE AMERICAN 
ORTHOPTIC COUNCIL 


Ethics: Dr. Hermann M. Burian, chairman; Dr. Robert Laughlin; Dr. S. Rodman Irvine 

Instruction: Dr. John W. Henderson, chairman; Dr. Alton V. Hallum; Dr. Hermann M. 
Burian; (Miss B. Evelyn Taylor) 

Examinations: Dr. Frank D. Costenbader, chairman; Dr. Goodwin M. Breinin; Dr. Robert 
Laughlin 

Program: Dr. Goodwin M. Breinin, chairman; Dr. Edmond L. Cooper 

Editorial: Dr. Webb P. Chamberlain, Jr., editor, American Orthoptic Journal; (Miss Sally 
Moore, associate editor; Miss Mary Wackerhagen, assistant editor) 

Publications and Exhibits: Dr. William E. Krewson, III, chairman; Dr. S. Rodman Irvine: 
Dr. John McLeod; (Mrs. Serena Herslof; N. LeRoy White) 

Honor Certificate: Dr. William E. Krewson, III, chairman; Dr. John McLeod; (Mrs. Elsie 
Laughlin) 

Title and Function: Dr. Frank D. Costenbader, chairman; Dr. Hermann M. Burian 

Nominations: Dr. Alton V. Hallum, chairman; Dr. Edmond L. Cooper; Dr. Frank D. Costen 
bader; Dr. Webb P. Chamberlain, Jr. 


AMERICAN ASSOCIATION OF ORTHOPTIC 
TECHNICIANS—1960 


President....... ESS Frances Fowler 
U.C.L.A. Medical Center 
Los Angeles 24, California 


Vice President........... Miss B. Evelyn Taylor 
708 Park Avenue 
New York, New York 
Mississippi Optical Dispensary 
Medical Arts Building 
Jackson, Mississippi 


Treasurer Miss Jane Romanio 
New York Eye and Ear Infirmary 
218 Second Avenue 
New York 3, New York 
Box 1, Eye Institute 
Presbyterian Hospital 


New York 32, New York 


REGIONAL MEETINGS OF THE AMERICAN 
ASSOCIATION OF ORTHOPTIC TECHNICIANS—1960 


Southwestern—San Francisco, California Northwestern—Seattle, Washington 
Chairman—Mrs. Zaida Petievich Chairman—Mrs. Geraldine Knight 

Eastern—Rochester, New York Southern—Tampa, Florida 
Chairman—Mrs. Marguerite S. Lundean Chairman—Mrs. Clara C. Berryman 


Co-Chairman—Mr. Franklin R. Berryman 
Midwestern—-Winnipeg, Manitoba 
Chairman—Miss Marjorie Snell 
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COMMITTEES OF THE AMERICAN ASSOCIATION OF 
ORTHOPTIC TECHNICIANS 


Program: Miss Ruth Fisher, chairman 


Ethics: Miss Mary L. Cronin, chairman; Miss Grace Connelly, Mrs. Jane M. Hall, Miss 
Grace M. Shields, Miss Mary Wackerhagen 


Publications: Miss Sally Moore, editor; Miss Mary Wackerhagen, associate editor 
Honor Certificate: Miss Julia Lancaster 
Confidential Placement Service: Miss Margaret Crush, director 


Instruction: Miss B. Evelyn Taylor, chairman, and 5 regional chairmen: Miss Julia A. 
Jacino, Miss Velma Ritter, Mrs. Jane M. Hall, Miss Mary Wackerhagen, Miss 
Nina Pick 


Academy Exhibit: Mrs. Helen A. Cason, chairman; Mr. Robert S. Miller 
Outside Exhibits; Mr. N. LeRoy White, chairman; Miss Eva M. DeMars, Miss Sally Moore 


Lancaster Award: Miss F. Elizabeth Jackson, chairman; and 4 previous recipients: Miss 
Frances C. Walraven, Mrs. Louisa W. Kramer, Mrs. Elsie Laughlin, Miss Dorothy 
Bair 


By-Laws: Miss Frances C. Walraven, chairman; Miss Elizabeth Jackson, Miss Ruth Fisher 


Public Relations: Miss Mary Hempstead, chairman; Mrs. Geraldine Wood Knight, Miss 
Patricia O'Neill 


Hardy Memorial: Miss Elizabeth Stark, chairman 
Membership: Mrs. Eleanor C. Anderson, chairman 
Budget: Miss Geraldine Wilson, chairman 


Nominating: Miss Dolores Engel, chairman; Mr. Fletcher D. Woodward, Jr., Miss Ida 
Iacobucci, Miss Patricia M. O'Neill 
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Blankenstein, Samuel S.: Diagnosis of 
eye defects that interfere with read- 
ing, Sight-Sav. Rev., 28:207 (Win- 
ter) 1958. 


There is little evidence of a major relation 
ship between vision and reading disabilities. 
Refractive errors should be properly cor- 
rected. Therapy, in the form of glasses or 
orthoptics, should be limited to cases with 
symptoms directly related to the conditions 
being corrected. 


Braun-Vallon, S., and Hollier-Lar- 
ousse, H.: Apropos the re-education 
of strabismic amblyopia by the 
Ciippers method, Ann. docul., 192: 
121 (Feb.) 1959. 


The numerous difficulties at every stage of 
pleoptic treatment are enumerated and de 
scribed. The authors advise that extreme 
prudence be exercised in prescribing it. Ther- 
apeutic procedures are discussed. 


Chamberlain, Webb P., Jr.: Strabis- 
mus: review of the literature, A. M. 
A. Arch. Ophth., 62: 137-150 (July) 
1959. 


A comprehensive review of the 1958 litera- 
ture on strabismus is presented with listing of 


references. 


Diskan, Samuel M.: An instant eye 
muscle balance screening test, Tr. 
Am. Acad. Ophth. & Otol., 63:311- 
312 (May-June) 1959. 


The purpose of the Atlantic City eye test 
is to detect vertical and horizontal ocular de- 
viations simultaneously and instantly. Based 
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on dissociation of the visual functions of the 
two eyes by colored lights, the test materials 
consist of red and green spectacles and an 
internally illuminated, light-proof box, the 
face of which is cut out to contain an illumi 
nated red dot in an illuminated green rectan- 
gle. The testing distance is 20 feet. 


The red dot is so situated in the green rec- 
tangle that a six-centimeter displacement up 
or down puts the dot outside the green re¢ 
tangle—six centimeters representing the ef 
fects of one prism diopter at twenty feet. 
Similarly, the test will place the dot outside 
the rectangle if there are more than four 
prism diopters of exophoria or six prism 
diopters of esophoria. If the patient sees the 
dot within the rectangle, the phoria is within 
the limits specified. The author found the 
phoria standards selected practical for screen 
ing purposes. 


Donnelly, William L.: A review of 
double hyperphoria, Eye Digest, 
11:18 (Jan.) 1958. 


The cause of double hyperphoria is not 
definitely known. In some cases it seems to 
be related to a weakness of a pair of elevators 
or depressors. In patients in whom measure 
ments in the cardinal fields confirm the ex 
istence of paresis, the association of cause 
and effect is evident. The author outlines 
methods of examination, with particular at 
tention to the cardinal fields, and the surgical 
procedures which may be indicated. He also 
discusses the muscles involved in the so-called 
A and V syndromes and possible surgical 
correction. 


Dunlap, Edward A.: Complications in 
strabismus and their avoidance. 
Survey Ophth., 4:691-705 (Dec.) 
1959. 


Complications in strabismus usually fall in 
to one of three groups: (a) incorrect or in 
complete diagnosis, (b) improper surgical 
technique or wrong choice of muscles for 
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treatment, (c) surgical overcorrection or un- 
lercorrection. DFP and similar agents are 
mentioned as diagnostic aids. Surgical pro 
cedures and complications are discussed. 


Goldberg, Herman K.: The ophthal- 
mologist looks at the reading prob- 
lem, Am. J. Ophth., 47:67-74 
(Jan.) 1959. 


The author differentiates the slow reader 
who reads below grade level because of his 
lower I.Q. from the retarded reader with a 
normal or high 1.Q. Retarded readers can be 
divided into two major groups. Those whose 
defect is basically functional (primary re- 
tardation) and those who have normal in- 
telligence and no basic defects (secondary 
retardation). 


There is a surprisingly high incidence of 
ambidexterity or lefthandedness, a persistence 
of a tendency to reverse letters and symbols, 
sometimes actual mirror writing. 


Defective vision and muscle imbalance do 
not have any significant role in the etiology 
of a condition influenced by spatial confusion 
ind poor visual memory. If visual acuity is 
reduced, the child will have difficulty in in- 
terpreting symbols. Muscle imbalance and 
strabismus do not affect the interpretation of 
symbols but the effort to overcome such a 
weakness and to see binocularly may cause 
fatigue and discourage reading. Convergence 
insufficiency and muscle anomalies have been 
found in a large percentage of cases. These 
lefects may result in a slow reader but have 
little or nothing to do with the retarded 
reader. 


The author suggests a program which 
would lessen the burden on the teacher deal- 
ing with average students, and form a sep- 
arate subdivision in the departments of edu- 
cation for children with reading problems. 


Jonkers, G. H.: A comparison of 
methods of determining stereoscopic 
vision, Ophthalmologica, 137:15-21 

Jan.) 1959. 


‘tatistical analysis of the results obtained 
in comparative investigation of three different 
levices shows that the results are not cor- 


related and do not depend on_ pupillary 
distance and heterophoria. The practical sig- 
nificance of this statistical conclusion is dis- 
cussed. 


Jonkers, G. H.: What is to be expected 
of amblyopia-treatment?, Ophthal- 
mologica, 137:365-371, 1959. 


Analysis of the results in treatment of 
amblyopia with strabismus convergence. 


The author is of the opinion that treatment 
of amblyopia does not show favorable results 
where fixed eccentric fixation is present. He 
has observed that in all other cases the at- 
tempt to improve visual acuity is justified; 
that the visual acuity of the amblyopic pa- 
tient with strabismus convergence rises as far 
as 10/10 in very few cases: and that re- 
fraction has little to do with the origin of 
the strabismus convergence. 


Konstas, K. A.: Beobachtungen iiber 
den konvergenzexzess [Convergence 
excess], Ophthalmologica, 137:22- 
35 (Jan.) 1959. 


The author describes the clinical picture of 
convergence excess and puts emphasis on ex 
amination during close work. For treatment, 
psychotherapy is recommended as well as eye 
and body hygiene. 


On the basis of seven cases, the author 
states his views on the clinical picture, patho- 
genesis, etiology, diagnosis and therapy of 
convergence disturbances. 


Kraft, C., and Hoette, E.: Should a 
squint be operated on before or 
after amblyopia has been treated?, 
Klin. Monatsbl. Augenh., 133:260 
(Feb.) 1958. 


The authors favor surgical correction be 
fore orthoptics or pleoptic treatment for the 
following reasons: (1) the operation may 
change abnormal correspondence into normal 
correspondence; (2) the euthyscope can be 
used more easily when the axes are parallel: 
(3) preoperative binocular vision is not neces 
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sarily followed by postoperative orthophoria; 
(4) eccentric fixation may be improved by 
the operation; and (5) parents are perhaps 
more willing for their children to undergo 
orthoptic treatment after the success of an 
operation. Forty-eight patients with eccentric 
fixation were given this treatment; central 
fixation resulted in thirty-three. The age of 
the patient made no difference; the treatment 
was successful in patients who were 16, 17 
and 20 years old. 


Maggi, Carlo: Classification of ambly- 
opia, Brit. J. Ophth., 43:345-360 
(June) 1959. 


Thirty cases of amblyopia treated by the 
Ciippers’ method are discussed. Emphasis is 
laid on the physiologic importance of the 
retinal correspondence observed with regard 
to diagnosis and prognosis, and the selected 
cases have been classified accordingly. 


The author discusses in detail (a) the 
method of classification, (b) physiological 
bases of high-grade amblyopia, (c) develop- 
ment of binocular correspondence, (d) the 
amblyopic eye in eccentric fixation, (e) the 
practical use of the macular afterimage in the 
re-education of the visual reflexes, and (f) 
visual development with regard to prognosis. 


Mayweg, S., and Massie, H. H.: Ab- 
normal retinal correspondence, Brit. 
J. Ophth., 43:293-301 (May) 1959. 


A series of 22 cases of abnormal retinal 
correspondence treated by Ciippers’ 
afterimage method, and in four cases normal 
retinal correspondence was established. Four 
phases of the treatment are discussed: (1) oc 
clusion, (2) orthoptic exercises, (3) surgical 
correction, and (4) postoperative treatment. 


were 


The authors observed that patients suitable 
for this treatment must be chosen carefully. 
From the results, they concluded that in cer- 
tain cases of convergent strabismus with ab- 
normal retinal correspondence, normal retinal 
correspondence could be developed by this 
method. 


Mayweg, S., and Massie, H. H.: Am- 
blyopia ex anopsia (suppression 
amblyopia ), Brit. J. Ophth., 42:257- 
269 (May) 1958. 

This is a report on the Ciippers’ afterimage 
method of treatment of amblyopia. It was 
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given to patients who had not responded to 
occlusion of the fixating eye. The period of 
occlusion may last from one to eight months. 
Eccentric fixation was present in thirty-eight 
of the fifty patients treated. Age at onset 
varied from birth to three years. 


Patients with central fixation responded 
more quickly than those with eccentric fixa- 
tion, and there was a more rapid response in 
those who were given daily treatment. The 
cases assessed as showing no improvement 
were mainly those in which there was a lack 
of cooperation on the part of the patient or 
parent in carrying out the treatment. Better 
and quicker results were obtained in patients 
who had not had previous occlusion of the 
dominant eye, even when fixation was suffi- 
ciently eccentric to be diagnosed by the cover 
test alone. Therefore, in any case of ambly- 
opia, a diagnosis of the type of fixation pres 
ent shouid be made before occlusion or any 
other form of treatment is carried out. If 
adequate treatment is given, eccentric fixa 
tion is not apt to return once central fixation 
has been established, nor will the visual 
acuity developed be likely to become grossly 
reduced later on. Follow-up of these cases 
will be needed to show whether these opin- 
ions are correct. 


McLaughlin, Samuel C., Jr.: The elic- 
itation of fusion in strabismus pa- 
tients who are aware of diplopia, 
Am. J. Ophth., 48:148-152 (July) 
1959. 

The purpose of this paper is to 
some evidence which bears on the question of 
the effectiveness of the alternation exercise in 
eliciting fusion. The author describes his 
method for fusion with which he treated 59 
patients. He found that 13 per cent were 
able to fuse with the alternation exercises. 
The paper includes 3 reports and a 
theoretic discussion of his method. 


present 


case 


Parks, Marshall M.: Abnormal 
commodation convergence in squint, 
A. M. A. Arch. Ophth., 59: 364-380 
(March) 1958. 


ac- 


The author studied the accommodation and 
accommodative-convergence ratio (A:AC) in 
1249 children with comitant esotropia or exo- 
tropia, from the age of three months to 
twelve years. He concluded that an abnormal 
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A:AC was responsible for more than 10 de- 
grees difference between the distance and 
near measurements in half the children 
tested. Regardless of age, bifocals control the 
symptoms but do not correct the defect in 
esotropia. Isoflurophate (DFP) almost nor- 
malizes the A:AC when used in growing 
children, but its effectiveness ceases after it is 
discontinued. In older children there is a 
tendency for the eyes to remain corrected 
after DFP is discontinued. Surgical inter- 
vention, when justified, permanently im- 
proves the A: AC, 


Phillips, Calbert I.: Strabismus, ani- 
sometropia, and amblyopia, Brit. J. 
Ophth., 43:449-460 (Aug.) 1959. 


This article covers anisometropia and _ its 
relationship ‘to strabismus and amblyopia. 
Che discussion is divided into four parts: (1) 
inisometropia and strabismus; (2) anisome- 
tropic amblyopia (without strabismus): (3) 
peripheral fusion in anisometropic amblyopia; 
+) optical correction in anisometropia. Some 
specific cases are given, and the importance 
f peripheral fusion is stressed. 


Priestley, Bruno S.; Byron, Herve M.., 
and Wesley, Alan C.: Pleoptic 
methods in the management of am- 
blyopia with eccentric fixation, Am. 
J. Ophth., 62:491-502 (Oct.) 1959. 


This is a review of pleoptic methods, in- 
luding the theory and practice of Ciippers’ 
method with a description of the instruments 
and their use. Criteria for selection of cases 
ire discussed, including the bearing of age, 
intelligence, motivation, type of eccentric fix- 
ition, and presence of fusional vergences on 
the results of the treatment. Eight. cases from 
the New York Eye and Ear Infirmary are 
presented along with percentage figures from 


the published results of Bangerter, Ciippers 
and Sevrin, Krajevitch, Massie and Mayweg. 


Urist, Martin J.: Primary and second- 
ary deviations in comitant squint, 
Am. J. Ophth., 48:647-656 (Nov.) 
1959. 


The purpose of this paper is to present and 
discuss some cases of primary and secondary 
deviations in comitant squint. This interest- 
ing phenomenon is not rare, yet it is not well 
known. Primary and secondary deviations 
are found in three types of cases: (a) those 
with amblyopia, due to unequal innervation 
of the intraocular muscles; (b) those with 
anisometropia, due to unequal accommodation 
because of refractive error; and (c) those in 
which there has been unilateral surgical in- 
tervention. 


Verhoeff, F. H.: Fixation disparity, 
Am. J. Ophth., 48:339-340 (Sept. ) 
1959. 


The author discusses fixation disparity as 
reported by Ogle and Jampolsky. Verhoeff 
believes the term fixation disparity, presumed 
to have been originated by Ogle, is ambiguous 
and dismisses the subject as being unim- 
portant as no one has been able to prove 
its existence. 


Wagner, P.: Beitrag zur motorischen 
Orthoptik [Report on motor orthop- 
tics/, Ophthalmologica, 137:131- 
136 (No. 2) 1959. 


Description of three methods of training 
eyes in normal binocularity: (a) pure sensory 
orthoptics, (b) sensomotor orthoptics, (c) 
pure motor orthoptics. The author lays 
greatest stress on motor orthoptics. 
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*Adler, Mrs. Anne W. 
111 Edgemoor Road 
Rochester 18, New York 


Adourian, Miss Barbara 
2804 Main Street 
Buffalo 14, New York 
Sponsor: Dr. Joseph A. Schutz 


Albrecht, Mrs. Esme Rose 
Baptist Memorial Hospital 
Jacksonville, Florida 
Sponsor: Dr. Thomas S. Edwards 


Allen, Mrs. Eloise 
Kansas City Orthoptic Clinic, Inc. 
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Anderson, Mrs. Eleanor C. 
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Johns Hopkins Hospital 
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Montreal, Que., Canada 
Sponsor: Dr. Fernand Croisetiere 


Bell, Miss Sarah L. 
Department of Orthoptics 
United Hospitals of Newark 
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Ophthalmic Laboratory 
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7th Avenue and Morgan Street 
Tampa, Florida 
Sponsor: Dr. Joseph W. Taylor, Sr. 


Bobb, Mrs. Doris Bedrossian 
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Amarillo, Texas 
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Borzillo, Miss Maria 
2104 Branch Avenue, S. E. 
Washington 20, D. C. 
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Children’s Hospital 
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Department of Ophthalmology 
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Sponsor: Dr. Davis G. Durham 
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Burnaby Orthoptic Clinic 
6707 Sperling Avenue 
South Burnaby, B. C., Canada 
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Omaha Orthoptic Laboratory 
716 The Doctors Building 
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Piedmont 11, California 


*Chalot, Mrs. Joanne S. 
212 David Whitney Building 
Detroit 26, Michigan 


Chesner, Mrs. Merelyn Schroeder 
Milwaukee Ophthalmic Institute 
Curative Workshop of Milwaukee 
750 North 18th Street 
Milwaukee 3, Wisconsin 
Sponsor: Dr. John B. Hitz 


Chipping, Miss Winifred D. 
128 Westminster Avenue, West 
Penticton, B. C., Canada 
Sponsor: Dr. William J. Rowe 


Cibis, Mrs. Lisa 
Washington University School 
of Medicine 
Department of Ophthalmology 
640 Kingshighway Boulevard 
St. Louis 10, Missouri 
Sponsor: Dr. Bernard Becker 
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Clausen, Miss Georgia K. 
1826 State Street 
Santa Barbara, California 
Sponsor: Dr. Michel Loutfallah 


‘lavell, Miss Joan 

Eye Clinic 

John Sealy Hospital 

University of Texas, Medical Branch 
Galveston, Texas 

Sponsor: Dr. Gaynelle Robertson 


onnelly, Miss Grace K. 
Ophthalmic Laboratory 
14435 Hamlin Street 

Van Nuys, California 
Sponsor: Dr. Richard P. Kratz 


jooper, Mrs. Grace Blunt 
10954 O'Dell Avenue 
Sunland, California 


ooper, Miss Loraine H. 

208 Clayton Medical Building 
35 North Central Avenue 
Clayton 5, Missouri 

Sponsor: Dr. F. W. Luedde 


‘ortimiglia, Miss Rose Marie 
Department of Ophthalmology 
lowa University Hospital 
lowa City, Iowa 
Sponsor: Dr. Hermann M. Burian 


‘ram, Mrs. Mildred Brown 
973 Temple Street 
San Diego 6, California 


rane, Mrs. Shirley S. 
1580 Old House Road 


Pasadena, California 


‘ronin, Miss Mary L. 
Section of Ophthalmology 
Mayo Clinic 
Rochester, Minnesota 
Sponsor: Dr. T. G. Martens 


‘rush, Miss Margaret 
Orthoptic Center 

+ West Fourth Street 
Cincinnati 2, Ohio 

Sponsor: Dr. Donald J. Lyle 


Miss Jean 
1219 Burrard Building 
1030 West Georgia Street 
Vancouver, B. C., Canada 
Sponsor: Dr. John A. McLean 


*Daetwyler, Mrs. Marilyn Marqua 
1273 West Chase Avenue 
El Cajon, California 


Davidson, Miss Joanne L. 
Metropolitan Health Unit No. 3 
1530 West Eighth Avenue 
Vancouver 9, B. C., Canada 
Sponsor: Dr. John A. McLean 


Davis, Miss Bobbie 
Orthoptic Clinic 
University of Alabama Medical Center 
Birmingham 3, Alabama 
Sponsor: Dr. Stephen J. Kelly 


Davis, Miss Elizabeth 
47 South Sixth Avenue 
LaGrange, Illinois 
Sponsor: Dr. G. Henry Mundt, Jr. 


Dawson, Mr. John 
Kuhn Clinic 
112 Rimbach Street 
Hammond, Indiana 
Sponsor: Dr. Hedwig S. Kuhn 


*Dean, Mrs. Alice McPhail 
7234 Lakewood Boulevard 


Dallas, Texas 


Deeley, Miss Mary R. 
313 S. 17th Street 
Philadelphia 3, Pennsylvania 
Sponsor: Dr. Francis Heed Adler 


DeGowin, Mrs. Karen Piper 
Department of Ophthalmology 
University of Chicago 
950 East 59th Street 
Chicago 37, Illinois 
Sponsor: Dr. Frank W. Newell 


DeMars, Miss Eva M. 
2601 Parkway 
Philadelphia 30, Pennsylvania 
Sponsor: Dr. William E. Krewson, III 


Dendy, Miss Hazel 
Orthoptic Dept., O.P.D. 
Bellevue Hospital 
First Avenue and 26th Street 
New York 16, New York 
Sponsor: Dr. Goodwin M. Breinin 


*Denger, Mrs. Lucille 
4131 Knob Hill Drive 
Des Moines 17, Iowa 


*Dewing, Mrs. Rosalie Nestor 
4103 McCay Lane 
McLean, Virginia 


Dick, Miss Audrey 
3638 Eighth Street 
Riverside, California 


Sponsor: Dr. F. H. Hull 


Dobson, Miss Shirley E. 
123 Second Street, S. E. 
Minot, North Dakota 
Sponsor: Dr. Darwin L. Kohl 


Donahue, Miss Mary FE. 
Hartford Lions Club Orthoptic Clinic 
Hartford Hospital 
Seymour Street 
Hartford, Connecticut 
Sponsor: Dr. Arthur C. Unsworth 


Drye, Miss Laura B. 
Orthoptic Clink 
Eye and Ear Hospital 
DeSoto Street 
Pittsburgh 13, Pennsylvania 
Sponsor: Dr. Murray F. McCaslin 


DuBlon, Miss Janet 
1454 Forest Avenue 
North Baldwin, L. I., New York 
Sponsor: Dr. Arthur E. Merz 


*Dumke, Mrs. Ruth Wahlgren 
2012 Newcomer Street 
Richland, Washington 


*Dunnam, Mrs. Betty Storer 
4526 Laurel Canyon Boulevard 
North Hollywood, California 


Durham, Mrs. Harriet F. 
Professional Building 
Augustine Cut-off 
Wilmington, Delaware 
Sponsor: Dr. Davis G. Durham 


Eaves, Mr. Bert O. 
198 Clinton Avenue 
Newark, New Jersey 


Sponsor: Dr. William H. Hahn 


Ede, Mrs. Mable L. 
Orthoptic Laboratory 


University of California Medical Center 


San Francisco 9, California 
Sponsor: Dr. George S. Campion 
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Eisenmann, Mrs. Olive Boyle 
19240 Battersea Boulevard 
Rocky River 16, Ohio 
Sponsor: Dr. Robert C. Kirk 


Ellis, Mrs. Margaret 
719 East Texas Avenue 
Baytown, Texas 
Sponsor: Dr. John H. Andrews 


Engel, Miss Dolores 
1684 North Prospect Avenue 
Milwaukee 2, Wisconsin 
Sponsor: Dr. Raymond C. Warner 


Erkfitz, Miss Anne 
1633 David Whitney Building 
Detroit 26, Michigan 
Sponsor: Dr. A. D. Ruedemann 


“ustis, Miss Ann T. 
Ocular Motility Clinic 
Washington Hospital Center 
110 Irving Street, N. W. 
Washington 10, D. C. 
Sponsor: Dr. Marshall M. Parks 


Eyles, Miss Marianne A. D. 
St. Johns Hospital Eye Clinic 
1635 White Oak Avenue 
Encino, California 
Sponsor: Dr. Gilbert C. Struble 


Ferney, Miss Sally J. 
1633 David Whitney Building 
Detroit 26, Michigan 
Sponsor: Dr. A. D. Ruedemann 


Fike, Miss Eleanor E. 
Grady Clay Memorial Eye Clinic 
Grady Hospital 
80 Butler Street, S. E. 
Atlanta 3, Georgia 
Sponsor: Dr. Charles F. Cooper, Jr. 


Finch, Miss Sally A. 
Timber Cottage 
Oaks Road, Shirley 
Croydon, Surrey, England 
Sponsor: Dr. J. S. Crawford 


Fisher, Miss Ruth 
924 Republic Building 
Denver 2, Colorado 
Sponsor: Dr. Arthur G. Starr 
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Fitton, Miss Margaret Gray, Miss Sylvia D. 


Department of Ophthalmology 936 Fifth Avenue 
New York State University of Medicine New York 21, New York 
450 Clarkson Street Sponsor: Dr. G. Peter Halberg 


Brooklyn, New York 
Sponsor: Dr. Richard Troutman *Greer, Mrs. Ellen Watson 
R.F.D. 1 


*KFonzi. Miss Helen C. New Sharon, Maine 


225 East Third Street 


Williamsburg, Pennsylvania Groves, Miss Patricia B. 


Cleveland Clinic, Eye Department 
1020 East 93rd Stree 
l'owler, Miss Frances 

Eye Department : 

U.CL.A. Medical Center Sponsor: Dr. Roscoe J. Kennedy 

rele ) Nis 

Los Angeles 4, California ; *Gunter, Mrs. Vernelle Boyd 

Sponsor: Dr. S. Rodman Irvine 708 Montford Drive 

Charlotte, North Carolina 
lranklin, Mrs. Frances 


Orthoptic Clinic Gutheim, Miss Inge 
Indiana University Medical Center 17329 Monica 

Indianapolis 7, Indiana Detroit 21, Michigan 
Sponsor: Dr. Fred M. Wilson Sponsor: Dr. Ralph M. Fox 


Frieseke, Miss Ursula Hachtel, Miss Doris J. 


708 Park Avenue ; St. Louis Ophthalmic Laboratory 
New York 21, New York 108 Beaumont Medical Building 
Sponsor: Dr. Conrad Berens 3720 Washington Boulevard 
St. Louis 8, Missouri 

Gjullin, Mrs. Helen Innes Sponsor: Dr. Adolph C. Lange 
Corvallis Clinic 
P. O. Box 405 Hafke, Mrs. Beverly A. 
Corvallis, Oregon 1401 North Palafox Boulevard 
Sponsor: Dr. R. L. Spradling Pensacola Eye Institute 


Pensacola, Florida 
‘Glaser. Miss Norma Sponsor: Dr. Nathan S. Rubin 
400 East 80th Street 
New York 21. New York *Halas, Mrs. Marilyn Evans 
19205 Bernice Avenue 
Mrs. A. Cleveland 35, Ohio 
1052 Lowry Medical Arts Building 
St. Paul 2, Minnesota 
Sponsor: Dr. John A. McNeill 


Hall. Mrs. Geneva Fallon 
1127 Eleventh Street, Room 323 
Sacramento 14, California 
. Sponsor: Dr. Robert L. Alexander 
Goldthwait, Miss Lucy F. 


Lions Orthoptic Clinic 
earl Dtreet 9 Deering Street 
Springfield 3, Massachusetts Portlend. Maine 
Sponsor: Dr. William F. Donoghue Seamer: Dv. Richard J. Goduti 


Gonzalez, Miss Maria Hall, Mr. William 


111 North Wabash Avenue Sacramento Orthoptic Clinic 
Chicago, Illinois Room 323, 1127 Eleventh Street 
Sponsor: Dr. Theodore M. Shapira Sacramento 14, California 


Sponsor: Dr. Robert L. Alexander 
Gould, Mrs. Audrey S. 


Orthoptic Clinic Hamilton, Miss Barbara 
Middlesex General Hospital 1605 22nd Street, N. W. 
New Brunswick, New Jersey Washington 8, D. C. 


Sponsor: Dr, William Rubin Sponsor: Dr. Frank D. Costenbader 


Hamilton, Mrs. Catherine M. 
403 Sixth Street 
Suite 260 
New Westminster, B. C., Canada 
Sponsor: Dr. H. S. Hamilton 


Hamilton, Mr. Robert E. 
Professional Building, Room 411 
117 East Eighth Street 
Long Beach, California 


Sponsor: Dr. Robert G. Thornburgh 


Hamilton, Mrs. Sheila Bourke 
St. Johns Medical Building 
Suite 11 
2708 St. Johns Avenue 
Jacksonville 2, Florida 
Sponsor: Dr. W. J. Knauer. Jr. 


Hanrahan, Miss Maureen 
Milwaukee Ophthalmic Institute 
Curative Workshop of Milwaukee 
750 North 18th Street 
Milwaukee 3, Wisconsin 
Sponsor: Dr. John B. Hitz 


*Hardy, Mrs. Elva Florrid 
2454 23rd Avenue 
San Francisco 16, California 


Harley, Miss Elizabeth R. 
McPherson Hospital 
1110 West Main Street 
Durham, North Carolina 


Sponsor: Dr. S. D. McPherson, Jr. 


Harris, Miss Mary Stokes 
1816 R Street, N. W. 
Washington, D. C. 
Sponsor: Dr. Dorothy B. Holmes 


Healy, Miss Electra 
Evanston Orthoptic Clinic 
636 Church Street 
Evanston, Illinois 
Sponsor: Dr. Charles V. Barrett 


*Heath, Mrs. Joyce McEvers 
14441 Sunset Boulevard 
Renton, Washington 


Hedden, Mrs. Dorothy Parkhill 
Chicago Orthoptic Institute 
137 North Wabash Avenue 
Chicago 2, Illinois 
Sponsor: Dr. Warren F. Smith 
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Heffernan, Miss Mary E. 
Ocular Motility Clinic 
Boston City Hospital 
Dowling 2 
818 Harrison Avenue 
Boston, Massachusetts 
Sponsor: Dr. D. Robert Alpert 


Heinen, Miss Lydia K. 
Motility Clinic 
[Illinois Eye and Ear Infirmary 
904 West Adams Street 
Chicago 7, Illinois 
Sponsor: Dr. Peter Kronfeld 


Hellebo, Miss Helen 
Orthoptic Center 
400 Medical Center 
Minneapolis 2, Minnesota 


Sponsor: Dr. Walter H. Fink 


Hempstead, Miss Mary D. 
1008 North Main Street 
Gailey Eye Clinic 
Bloomington, Illinois 
Sponsor: Dr. Albert C. Frell 


Hermes, Miss Carol J. 
1007 Reibold Building 
Dayton 2, Ohio 
Sponsor: Dr. Malachi W. Sloan, IT 


Herslof, Mrs. Serena 
3444. North Hackett Avenue 
Milwaukee 11, Wisconsin 
Sponsor: Dr. John B. Hitz 


Hirshon, Mrs. Leanore 
3660 Waldo Avenue 
Bronx 63, New York 
Sponsor: Dr. A. Schlossman 


Holoviak, Miss Helen 
11 East 90th Street 
New York 28, New York 
Sponsor: Dr. Sidney A. Fox 


Hoover, Mrs. Lydia Payne 
Box 154A, Falls Road 
Cockeysville, Maryland 
Sponsor: Dr. Richard E. Hoover 


Hornlein, Miss Jean E. 
293 Wardman Road 
Kenmore, New York 
Sponsor: Dr. W. Yerby Jones 
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Hughes, Mrs. Anne C. 
537 Woodland Avenue 
Moutainside, New Jersey 
Sponsor: Dr. Richard Baruch 


Hughes, Miss Marguerite D. 
150 East Broad Street 
Columbus 15, Ohio 
Sponsor: Dr. Jacob Moses 


Hurtt, Miss Jane 
Department of Ophthalmology 
Washington University School 
of Medicine 


640 South Kingshighway Boulevard 


St. Louis 10, Missouri 
Sponsor: Dr. Bernard Becker 


Iacobucci, Miss Ida L. 
Department of Ophthalmology 
Out-Patient Building 


University of Michigan Medical Center 


Ann Arbor, Michigan 
Sponsor: Dr. John W. Henderson 


Inventasch, Miss Rhoda 


Grace-New Haven Community Hospital 


789 Howard Avenue 

Orthoptic Service 

New Haven 4, Connecticut 
Sponsor: Dr. Clement C. Clarke 


Jacino, Miss Julia 
Spokane Eye Clinic 
South 427 Bernard 
Spokane, Washington 
Sponsor: Dr. Charles L. Gates 


Jackson, Miss F. Elizabeth 
Orthoptic Clinic 
St. Vincent’s Hospital 
Erie, Pennsylvania 
Sponsor: Dr. James H. Delaney 


*Jaffee, Mrs. Fern Block 
1040 Sheridan Road 
Glencoe, Illinois 


Janzing, Mrs. Dorothy Burton 
10613 S. E. 248th 
Kent, Washington 
Sponsor: Dr. Bruce S. McClellan 


Jaquith, Mrs. Pearl E. 
P. O. Box 511 
Brawley, California 
Sponsor: Dr. George Jaquith 


Joss, Miss Verena 
Orthoptic Clinic 
University Hospital 
800 N. E. 13th Street 
Oklahoma City, Oklahoma 
Sponsor: Dr. T. O. Coston 


Kawasaki, Miss Miyako 
150 East Broad Street 
Columbus 15, Ohio 
Sponsor: Dr. James M. Andrew 


Kemp, Mrs. Audrie 
406 West 28th Street 
Bryan, Texas 
Sponsor: Dr. Clarence S. Kemp 


*Kennelly, Mrs. Miriam Englert 


288 Woodruff Drive 
Webster, New York 


Kittredge, Mrs. Evelyn Goldberg 
111-32 76th Avenue 
Forest Hills 75, New York 


Sponsor: Dr. Edward L. Seretan 


Knauber, Miss Edna 
Hackensack Hospital 
Department of Ophthalmology 
Hackensack, New Jersey 
Sponsor: Dr. R. W. ter Kuile 


Knight, Mrs. Geraldine Wood 
Ophthalmic Laboratory and 
Orthoptic Center 
332 Cobb Building 
Seattle 1, Washington 
Sponsor: Dr. Neil F. Thorlakson 


Koehler, Miss Virginia D. 
Department of Ophthalmology 
Reading Hospital 
West Reading, Pennsylvania 
Sponsor: Dr. John M. Wotring 


Kramer, Mrs. Louisa Wells 
1779 Massachusetts Avenue N. W. 
Washington 6, D. C. 
Sponsor: Dr. Ronald A. Cox 


Kramer, Miss Mary E. 


Park Central North Medical Building 


461 West Catalina Drive, #323 
Phoenix, Arizona 
Sponsor: Dr. Paul H. Case 
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Kratka, Mrs. Zelda Lewis, Miss Margaret A. 
Medical Arts Building 1130 Forest Street 
601 Delaware Avenue Bellingham, Washington 
Wilmington 1, Delaware Sponsor: Dr. Robert F. Kaiser 
Sponsor: Dr. William H. Kratka 


Lockhart, Miss Donna G. 
Department of Ophthalmology 
University of Oregon Medical School 
3181 S. W. Sam Jackson Park Road 
Portland 1, Oregon 

*Kuecken. Mrs. Shirley Loud Sponsor: Dr. Kenneth C. Swan 


*Kreska, Miss Anna 
1034 Spring Street 
Reading, Pennsylvania 


8715 Monsanto Drive 
Cincinnati 31, Ohio 
*Lorenger, Mrs. Lorraine Lucas 
18505 Annchester Road 


*Kuhn, Mrs. Anita G. Detroit 19, Michigan 


112 Rimbach Street 
Hammond, Indiana 


Ludwig, Miss Mildred M. 
Kukora. Miss Josephine 4 2909 East Grand River Avenue 
Department of Ophthalmology Lansing 12, Michigan 7 
Orthoptic Clinic, K1038W Sponsor: Dr. Justin L. Sleight 
Henry Ford Hospital 
Detroit 2, Michigan as 
Sponsor: Dr. Jack S. Guyton Lundean, Mrs. Marguerite S. 
Rochester Orthoptic Center 
221 Alexander Street 
Lancaster, Miss Julia Rochester 7, New York 
4115 Elm Avenue Sponsor: Dr. John F. Gipner 
Larkspur, California 
Sponsor: Dr. Edwin Wortham 
Lunn, Miss Catherine T. 
es Or ic Clinic 
Langley, Miss Charlotte Irthoptic Clinic 
Health Centre for Children 
Dallas Medical and Surgical Center 
Vancouver General Hospital 
4105 Live Oak Street 
‘ Vancouver 9, B. C., Canada 
Dallas 21, Texas 


Sponsor: Dr. Ronald M. Burnside Sponsor: Dr. John A. McLean 


Lasher, Miss Beverly J. MacLean, Miss Florence M. 
1633 David Whitney Building 10132 Dallas Avenue 
Detroit 26, Michigan Silver Springs, Maryland 
Sponsor: Dr. A. D. Ruedemann Sponsor: Dr. Austin Lowrey, Jr. 


Laughlin, Mrs. Elsie H. Madaire, Miss Dorothea 
Department of Ophthalmology Orthoptic Clinic 
[ niversity Hospitals Southern California Permanente 
lowa City, Iowa Medical Group 
Sponsor: Dr. Alson E. Braley 9985 Sierra Avenue 

Fontana, California 

Lauritch, Mies Marilyn Sponsor: Dr. Emma Mueller 
102 East Main Street 
Waukesha, Wisconsin 


Maderer, Mrs. Anita Bargmann 
Sponsor: Dr. James V. Bolger S 


Buffalo Orthoptic Center of the 
Buffalo Eye, Ear Hospital and 
*Lawton, Mrs. Mary Phillips Wettlaufer Clinic 

Star Route 52 Maple Street 

Summit Lawn Buffalo 4, New York 

Allentown, Pennsylvania Sponsor: Dr. Elizabeth Olmsted 
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Malcolm, Miss Nancy 
Orthoptic Clinic 
1219 Burrard Building 
1030 West Georgia Street 
Vancouver 5, B. C., Canada 
Sponsor: Dr. John A. McLean 


*Mansfield, Mrs. Danele Stevens 
716 Florida Avenue 
Oak Ridge, Tennessee 


Martz, Mrs. Dolly H. 
608 North Third Street 
Harrisburg, Pennsylvania 
Sponsor: Dr. George E. Martz 


Masin, Mr. Henry B. 
550 Brickell Avenue 
Miami, Florida 
Sponsor: Dr. Kenneth S. Whitmer 


*Matz, Miss Marilyn 
16765 Shaftsbury Road 
Detroit 19, Michigan 


*Maxwell, Mrs. Marilyn Spitz 
1533 North Van Ness 
Santa Ana, California 


May, Miss Elizabeth Ann 
Racine Orthoptic Clinic 
617 Main Street 
Racine, Wisconsin 
Sponsor: Dr. William H. Bennett 


McCullough, Mrs. Blanche M. 

521 David Whitney Building 
Detroit 26, Michigan 

Sponsor: Dr. Lester E. McCullough 


McLuckie, Mrs. Evelyn White 
Orthoptic and Perimetry Laboratory 
Mercy Hospital 
Stevenson and Locust Street 
Pittsburgh 19, Pennsylvania 
Sponsor: Dr. Robert F. Rohm 


McMahon, Mrs. Dorothy Stobie 
2804 Main Street 

Buffalo 14, New York 

Sponsor: Dr. Joseph A. Schutz 
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*McVay, Mrs. Marion Weygand 
4206 Carroll Boulevard 
University Heights 18, Ohio 


Miesel, Mrs. M. Dorothy 
Morrison Clinic 
1241 North 28th Street 
Billings, Montana 
Sponsor: Dr. James D. Morrison 


Miller, Mr. Robert S. 
2040 W. Wisconsin Avenue, Suite 401 

Milwaukee 2, Wisconsin 

Sponsor: Dr. Samuel S. Blankstein 


Mimms, Miss Julie 
111 Medical Arts Building 
Jackson, Mississippi 

Sponsor: Dr. W. Lauch Hughes 


Mohney, Mrs. Grace Shields 
2485 Center Street 
Salem, Oregon 
Sponsor: Dr. J. I. Moreland 


Moore, Miss Sally 
Box 1 
Eye Institute 
Presbyterian Hospital 
New York 32, New York 
Sponsor: Dr. Maynard C. Wheeler 


*Moulton, Mrs. Bonnie 
5 Grove Street 
Bangor, Maine 


*Muller, Mrs. Erica 
Saenz Valienta 770 
Martinez (F.C.G.B.M.) 
Argentina 


Murphy, Miss Jeanette 
Orthoptic Clinic 
Colorado University Medical Center 
4200 East Ninth Avenue 
Denver 20, Colorado 

Sponsor: Dr. J. L. Swigert 
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Mydler, Mrs. Vietta Sutter *Peters, Mrs. Eleanor Reaves 
924 Arcade Building 3048 67th Avenue S. E. 

St. Louis 1, Missouri Mercer Island, Washington 

Sponsor: Dr. A. W. Stickle 


Dire Peterson, Miss Martha E. 
540 Sabal Palm Drive 3499 Leighton Road 
Columbus 21, Ohio 
Miemi 49. Florida ‘ Sponsor: Dr. Harry M. Sage 


Nelson, Mrs. Jillian James Petievich, Mrs. Zaida 


Orthoptic Center 612 Oakland Orthoptic Laboratory 
595 East Colorado 447 29th Street 
Pasadena, California Oakland 9, California 


Sponsor: Dr. George E. Morgan Sponsor: Dr. Millard E. Gump 


Newcombe, Miss Barbara 
Suite 30 

3195 Granville 
Vancouver, B. C.. Canada 


*Pettipas, Mrs. Judith D. 
Simonds Road 
Murrayville, B. C. 


Canad 
Sponsor: Dr. J. F. Minnes nada 


*Nogueira, Miss Zaida T. Pick, Miss Nina D. 
Al. Gabriel Monteiro da Silva, 384 Department of Ophthalmology 
Sao Paulo, Brazil Indiana University Medical Center 

1100 West Michigan 
Indianapolis, Indiana 
Nowels, Mrs. Neale Sponsor: Dr. V. A. Teixler 
1065 High Street 
Eugene, Oregon 
Sponsor: Dr. George C. McCallum 
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Pietrini, Miss Rachael M. 
8 West Street 


Ogilvie, Miss Margaret mnbury Patter 
Orthoptic Clinic Sponsor: r. Harold ©. Patterson 


Montreal General Hospital 
Montreal, Que., Canada 
Sponsor: Dr. B. Alexander Plowright, Miss Jean R. 
Washington University 
School of Medicine 


O'Neill, Miss Patricia M. 640 South Kingshighway Boulevard 
1930 Chestnut Street St. Louis 10, Missouri 
Philadelphia 3, Pennsylvania Sponsor: Dr. James E. Miller 


Sponsor: Dr. Edmund B. Spaeth 


Pop, Miss Alice 
Orthoptic Clinic 
Health Centre for Children 


Pang, Miss Stephanie 
506 Professional Building 
Dr P as: Vancouver General Hospital 
N sor: 4. ivie 
| Vancouver 9, B. C., Canada 
Sponsor: Dr. John A. McLean 


Parry, Mrs. Vera 
Buffalo Orthoptic Center of the 


Buffalo Eye, Ear Hospital and Porter, Mrs. Elizabeth E. 
Wettlaufer Clinic Box 846 

52 Maple Street Medical College of Virginia 
Buffalo 4, New York Richmond, Virginia 


Sponsor: Dr. Elizabeth Olmsted Sponsor: Dr. DuPont Guerry III 
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Pumphrey, Mrs. Dolores Jalbert 
100 North Main Street 
Mt. Vernon, Ohio 
Sponsor: Dr. Gordon H. Pumphrey 


Ragan, Mrs. Ruth J. 
347 Medical Arts Building 
1169 Eastern Parkway 
Louisville 19, Kentucky 


Sponsor: Dr. C. Dwight Townes 


Readman, Miss Simone 
+18 East Sherbrooke 
Montreal 24, Quebec, Canada 
Sponsor: Dr. Jules Brault 


Reimer, Miss Dorothy F. 
Orthoptic Clinic 
Toledo Hospital 
Toledo 6, Ohio 
Sponsor: Dr. R. D. Kiess 


*Ridenour, Mrs. Helen Toney 
1912 Columbia Pike, Apt. 6 
Arlington, Virginia 


Ringler, Miss Roberta 
459 North 13th Street 
Reading, Pennsylvania 


Sponsor: Dr. Harold L. Strause, Sr. 


Ritter, Miss Velma V. 
Peninsula Eye Society 
Ophthalmic Laboratory 
525 Guinda Street 
Palo Alto, California 
Sponsor: Dr. O. R. Tanner 


Rivera, Miss Hilda 
Bureau of Crippled Children 
Department of Health 
Santurce, Puerto Rico 
Sponsor: Dr. Guillermo Pico 


Robertson, Miss Florence E. 


140 East 54th Street, Suite 6-E 


New York 22, New York 
Sponsor: Dr. Arno E. Town 


*Rodier, Mrs. Dorothy Woods 
311 Doctors Building 
178 Peachtree Street N. E. 
Atlanta 8, Georgia 


Romanio, Miss Jane A. 
Orthoptic Clinic 


New York Eye and Ear Infirmary 


218 Second Avenue 
New York 3, New York 
Sponsor: Dr. Hobart A. Lerner 


Rosen, Mrs. Pearl P. 
692 High Street 
Newark 2, New Jersey 


Sponsor: Dr. Emanuel Rosen 


Rosenfeld, Mr. Jack M. 
1032 Wilshire Boulevard 
Los Angeles 5, California 
Sponsor: Dr. Cecelia Rosenfeld 


Ross, Mrs. Florence Bateson 
55 East Washington Street 
Chicago, Illinois 
Sponsor: Dr. Perry W. Ross 


*Roth, Miss Edith V. 
25 East Washington Street 
Chicago, Illinois 


Xusk, Miss Susannah M. 
Cleveland Clinic 
2020 East 93rd Street 
Cleveland, Ohio 
Sponsor: Dr. Roscoe J. Kennedy 


Ruzesky, Mrs. Shirley Amundsen 
Room 2 
10023 103rd Street 
Edmonton, Alberta, Canada 
Sponsor: Dr. J. W. Duggan 


*Samson, Mrs. Joan Bennett 
2407 Valmont Street 
New Orleans, Louisiana 


Sanfilippo, Miss Stephanie 
45-63 194th Street 
Flushing 58, New York 
Sponsor: Dr. Jesse Michaelson 


Schneider, Mrs. Patricia Sullivan 
423 Orange Street 
New Haven, Connecticut 
Sponsor: Dr. Frederick A. Wies 


Schubert, Mrs. Kathleen Demchok 
245 Fourth Street Building 
Suite 303 
Bremerton, Washington 


Sponsor: Dr. Thomas W. Schubert 


Schuster, Miss Martha M. 


Kansas City Orthoptic Clinic, Inc. 


248 Plaza Theater Building 
1711 Central Street 

Kansas City 12, Missouri 
Sponsor: Dr. John McLeod 


hutte, Miss Carol L. 

Memphis Optical Dispensary 
720 Exchange Building 
Memphis 3, Tennessee 

Sponsor: Dr. Ralph O. Rychener 


schwarz, Mrs. Ruth McNab 
3580 Warrensville 
Shaker Heights 22, Ohio 


Sharpe, Miss Mary Glen 
Orthoptic Clinic 
Hahnemann Hospital 
230 North Broad Street 
Philadelphia 2, Pennsylvania 
Sponsor: Dr. Harry S. Weaver, Jr. 


*Silva-White, Miss Lilian 
c/o Mr. J. Knight 
5 Totteridge Road 
Toronto 15, Ontario, Canada 


Simmons, Miss Barbara M. 
Suite 311 Doctors Building 
178 Peachtree Street, N. E. 
Atlanta 8, Georgia 
Sponsor: Dr. Alton V. Hallum 


Singer, Miss Norma 
Room 325 
21 East State Street 
Columbus, Ohio 


Sponsor: Dr. Torrence A. Makley, 


Slaten, Mrs. Betty Buckle 
220 Meridian Road 
San Jose, California 
Sponsor: Dr. Daniel Vaughn 


Smith, Mrs. Barbara A. 
906 Medical Towers 
Houston 25, Texas 


Sponsor: Dr. Mary C. Fletcher 


mith, Mrs. Charlotte Danforth 
59 Argyle Park 
Buffalo 22, New York 


Jr. 
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Smith, Miss Dorothy Mills 
14 West Mount Vernon Place 
Baltimore 1, Maryland 
Sponsor: Dr. Charles E. Iliff 


Smith, Mr. Glendon G. 
Orthoptic Clinic 
Parkland Memorial Hospital 
5201 Harry Hines 
Dallas 35, Texas 
Sponsor: Dr. Carroll W. Browning 


Snell, Miss Marjorie 
Orthoptic Clinic 
Children’s Hospital 
Winnipeg 3, Manitoba, Canada 
Sponsor: Dr. Howard Reed 


Snowday, Miss Sally L. 
St. Johns Medical Building 
Suite 11 
2708 St. Johns Avenue 
Jacksonville 2, Florida 
Sponsor: Dr. W. J. Knauer, Jr. 


*Speckman, Mrs. Lois B. 
579 Davidson Road 
University Heights 
New Brunswick, New Jersey 


Spero, Mrs. Rosa de Carlo 
35-25 78th Street 
Jackson Heights, New York 
Sponsor: Dr. Mary G. Bruno 
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